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PREFACE 


PREPARATORY  to  systematic  and  long-continued  utilization  of  anthropoid 
apes  as  objects  of  psychobiological  research,  we  have  catalogued,  digested, 
abstracted,  and,  as  necessary,  translated  the  literature  of  anthropoid  life. 
Our  files  are  useful  aids  to  the  investigator  who  may  be  at  hand  to  consult  them. 
This  volume  is  our  attempt  to  share  our  laboriously  achieved  informational  re- 
sources with  all  who  may  wish  to  acquaint  themselves  generally  with  the  subject,  to 
study  aspects  of  it  intensively,  or  to  consult  the  relevant  literature.  Only  inciden- 
tally does  the  volume  support  theses  or  present  hypotheses;  it  is  offered,  in  the  dis- 
interested spirit  of  science,  to  promote  knowledge  and  enlightenment  through  the 
encouragement  of  honest,  painstaking,  unprejudiced  observation. 

Included  among  anthropoid  apes,  in  this  volume,  are  the  Hylobatidae  (gib- 
bons and  siamangs).  If  we  were  beginning  our  task  anew,  we  should  consider  only 
the  three  types  of  great  ape:  orang-outan,  chimpanzee,  and  gorilla,  for  whereas 
they  are  strikingly  alike  structurally  and  psychobiologically,  the  Hylobatidae  dif- 
fer conspicuously  from  them.  Moreover,  all  things  considered,  the  great  apes  stand 
nearer  to  man,  and  the  gibbons  and  siamangs  nearer  to  monkey.  We  should  not  ac- 
tively quarrel  with  the  taxonomist  concerning  the  inclusion  of  the  Hylobatidae 
among  anthropoid  apes,  but  without  hesitation  we  should  omit  them,  because  they 
differ  so  markedly  from  orang-outan,  chimpanzee,  and  gorilla. 

The  plan  of  our  book  is  evident  from  the  Table  of  Contents  and  we  would  here 
merely  comment  on  certain  of  its  features.  An  introductory  historical  part  was 
clearly  indicated  as  desirable;  so  also,  in  our  opinion,  was  the  separate  considera- 
tion of  each  anthropoid  type.  By  devoting  parts  of  the  volume  to  gibbon,  orang- 
outan,  chimpanzee,  and  gorilla,  respectively,  we  hope  that  we  have  succeeded  in 
avoiding  confusion  of  types  and  in  achieving  definiteness  and  legitimate  sharpness 
of  descriptive  contrast. 

In  each  part  materials  have  been  arranged  topically,  but  the  categories  used 
and  their  order  vary  somewhat  for  the  several  types  of  anthropoid  ape.  Since  func- 
tional expressions  of  the  organism  are  our  primary  concern,  morphological  descrip- 
tions and  references,  except  as  necessary  for  orientation  of  the  student  of  psycho- 
biology,  have  been  omitted. 

Authorities  have  been  cited  freely  and  wherever  feasible  quoted  literally  or  in 
free  condensed  translation.  This  has  considerably  increased  the  length  of  our  expo- 
sition, but  it  should  also  render  it  more  valuable  historically  and  more  accurate.  To 
avoid  a  polyglot  text  we  have  quoted  only  in  English. 

Originally  projected  as  an  objective  historical  account  of  knowledge  of  anthro- 
poid life,  the  manuscript  tended  to  become  increasingly  critical  and  original  as  we 
proceeded  with  its  preparation.  The  first  two  parts — History  and  Gibbon — are  al- 
most wholly  historical  digests.  In  them  the  authors  appear  as  expositors,  not  as  in- 
vestigators. In  the  Orang-outan,  we  quite  unintentionally  departed  from  our  chosen 
method  because  our  acquaintance  with  the  type  constantly  tempted  us  to  supple- 
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ment  the  literature  and  to  react  to  available  materials  critically  and  constructively. 
We  departed  still  further  from  our  ideal  of  objectivity  and  aloofness  in  the  Chim- 
panzee. This  was  inevitable,  since  our  opportunities  for  acquaintance  with  the 
characteristics  of  this  ape  are  equaled  only  by  those  of  Kohler.  Furthermore,  and 
unfortunately  for  us,  most  of  our  recent  observations  on  the  chimpanzee,  and  in- 
deed the  major  part  of  the  results  which  have  been  obtained  in  the  Primate  Labo- 
ratory of  Yale  University  during  the  past  four  years,  at  the  time  of  writing,  were 
unpublished.  Finally,  in  case  of  the  Gorilla  we  found  ourselves  the  sole  possessors 
of  intimate  acquaintance  with  the  animal  as  subject  of  psychobiological  experi- 
ments and  therefore  under  necessity  of  writing  chiefly  from  the  point  of  view  of  our 
own  observations. 

Nevertheless,  this  work  in  intent  is  primarily  historical  and  objective;  sec- 
ondarily, it  is  original  and  critical.  Thus  it  is  offered  as  an  informational  and  biblio- 
graphic source  for  investigators,  students,  and  lay  readers  whose  curiosity  may  lead 
them  into  the  paths  of  anthropoid  life. 

Our  task  proved  unexpectedly  complex,  long,  and  difficult.  Had  we  realized  in 
advance  how  much  time  it  would  require  and  how  long  it  would  interrupt  our  ex- 
perimental work  with  the  anthropoid  apes,  we  probably  should  not  have  under- 
taken it.  Now  that  it  is  finished,  we  are  relieved  but  also  oppressed  by  a  sense  of 
inadequacy,  for  we  realize  how  much  better  we  could  do  in  repetition.  We  dare  not 
hope  the  work  is  free  from  serious  errors,  although  every  effort  has  been  made  to 
achieve  accuracy  as  well  as  adequacy  in  statement,  reference,  and  quotation. 

Initially  personal  need  impelled  us  to  assemble  titles  and  abstracts.  For  aid  in 
the  early  stages  in  this  task  we  are  indebted  to  Miss  Geraldine  Stowell,  who  for 
several  months  assisted  us  in  Washington,  D.  C.  The  work  thus  begun  subse- 
quently was  carried  forward,  extended,  and  completed  in  New  Haven  during  three 
years  of  strenuous  endeavor  by  Miss  Margaret  S.  Child,  now  Mrs.  George  A. 
Lewis.  For  bibliographic  search,  verification  of  records,  abstracting  numerous  con- 
tributions and  translating  into  English  such  French  and  Latin  publications  as  were 
needed  for  our  files  or  for  quotation  in  the  text,  we  make  grateful  acknowledgment 
to  Mrs.  Lewis.  Without  her  efficient,  skilful,  technically  admirable  and  ready 
ability,  the  completion  of  this  work  would  have  been  long  delayed  even  if  its  quality 
were  not  impaired.  We  cannot  adequately  express  our  gratitude  for  the  cooperation 
of  Mrs.  Lewis  or  our  admiration  for  her  professional  competency  and  the  quality  of 
her  work. 

For  translations  from  the  Spanish  and  Italian,  unless  otherwise  credited,  we 
indicate  at  once  our  indebtedness  and  gratitude  to  Miss  H.  Irene  Corey  and  Dr. 
Donald  K.  Adams.  Ada  W.  Yerkes  abstracted  many  of  the  Dutch,  German,  and 
Latin  contributions.  She  is  responsible  also,  unless  otherwise  indicated,  for  all 
translations  from  the  Dutch  and  for  many  from  the  German  and  Latin  which  we 
have  quoted. 

In  the  preparation  of  manuscript  and  illustration  copy  we  have  been  greatly 
assisted  by  Mrs.  Lewis,  but  to  our  secretarial  helper,  Mrs.  Helen  S.  Morford,  we 
are  above  all  indebted  for  extremely  accurate  transcription  of  dictation  and  notes, 
copying,  endless  verification  and  checking  of  translations,  quotations,  titles,  and 
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references,  the  critical  correctional  reading  of  manuscript,  what  seemed  like  inter- 
minable proofreading,  and  assistance  in  the  preparation  of  index. 

Obviously  we  are  deeply  indebted  to  the  scientific  resources  of  the  world  and 
to  investigators,  not  only  of  our  own  day  but  throughout  human  history.  Yet  to  our 
friends  and  colleagues  in  anthropoid  research,  and  especially  to  Mrs.  N.  Kohts  of 
Moscow,  Doctors  A.  Calmette  and  R.  Wilbert  of  Paris,  Doctor  J.  H.  McGregor  of 
New  York,  Doctor  Gerrit  S.  Miller,  Jr.,  of  Washington,  Sir  Arthur  Keith  of  Lon- 
don, Doctor  E.  Reichenow  of  Hamburg,  and  Doctor  W.  Kohler  of  Berlin,  our  obli- 
gations are  most  numerous  and  important,  and  we  therefore  attempt  thus  to  indi- 
cate our  consciousness  of  the  fact,  our  appreciation  and  gratitude. 

Authorities  of  many  of  the  leading  zoological  gardens  of  the  world  have  gen- 
erously cooperated  by  supplying  us  with  information  and  advice.  Because  of  the 
preeminent  value  of  their  assistance  we  especially  mention  and  return  thanks  to 
Director  C.  Emerson  Brown  and  Doctor  Herbert  Fox,  of  the  Zoological  Garden  of 
Philadelphia;  Superintendent  R.  I.  Pocock  and  Doctor  P.  Chalmers  Mitchell,  of 
the  Zoological  Society  of  London;  Doctor  Ludwig  Heck,  of  the  Zoological  Garden 
of  Berlin;  Doctors  William  T.  Hornaday  and  W.  Reid  Blair,  of  the  Zoological 
Society  of  New  York;  the  late  Mr.  N.  Hollister,  of  the  National  Zoological  Park, 
Washington,  D.  C;  Doctor  A.  S.  Le  Souef,  of  Sydney;  Doctor  C.  Kerbert,  of 
Amsterdam,  and  Doctor  J.  Buttikofer,  of  Rotterdam. 

Our  large  collection  of  still  and  motion  pictures  of  anthropoid  apes  has  been 
importantly  supplemented  and  the  value  of  the  illustrations  in  the  book  thus 
greatly  enhanced  through  the  kindness  of  Messrs.  F.  W.  Bond,  of  the  Zoological 
Society  of  London;  E.  R.  Sanborn,  of  the  Zoological  Society  of  New  York;  Newton 
Hartman,  of  the  Zoological  Garden  of  Philadelphia,  and  G.  Krause,  The  Hague. 
From  each  of  these  experts  in  animal  photography  we  have  borrowed  incomparably 
interesting  and  scientifically  valuable  photographic  copy.  It  is  a  pleasure  to  ac- 
knowledge their  courteous  cooperation  as  well  as  their  skill  and  generosity.  For 
illustrative  material  we  desire  to  make  acknowledgment  also  to  Mrs.  Rosalia 
Abreu,  Doctor  Harold  C.  Bingham,  Doctor  Louis  Boutan,  Mr.  J.  L.  Buck,  Miss 
Alyse  Cunningham,  Mr.  Herbert  Lang,  Mr.  N.  E.  Lewis,  Dr.  G.  Elliot  Smith,  Mrs. 
R.  A.  Spaeth;  American  Museum  of  Natural  History,  New  York;  Century  Com- 
pany, New  York;  Bibliographisches  Institut,  Leipzig;  Julius  Springer,  Berlin;  Ox- 
ford University  Press;  Societe  Linneenne  de  Bordeaux;  Natural  History  Society 
of  Bombay;  Museum  d'Histoire  Naturelle,  Paris;  and  the  editors  and  publishers 
of  Comparative  Psychology  Monographs,  Genetic  Psychology  Monographs,  and 
the  Proceedings  of  the  Zoological  Society  of  London. 

Naturally  our  historical  research  has  depended  primarily  on  library  facilities 
and  resources.  It  is  indeed  a  pleasure  to  state  that  the  intelligent,  efficient,  and 
cheerful  cooperation  of  the  staff  of  the  Library  of  Yale  University  has  set  for  our 
experience  a  new  standard  of  library  service.  Emphatically  we  are  appreciative  of 
this  assistance  and  of  the  spirit  in  which  it  was  rendered.  If  we  feel  any  regrets  be- 
cause of  the  completion  of  our  prolonged  historical  research  it  will  be  on  account  of 
the  partial,  and  we  hope  temporary,  discontinuance  of  this  cooperative  relation. 
The  resources  of  the  Yale  Library  we  were  enabled  to  supplement  perfectly  by 
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loans  from  the  Library  of  Congress,  Army  Medical  Library,  Library  of  the  Ameri- 
can Museum  of  Natural  History,  and  the  Library  of  Harvard  University. 

Likewise  the  staff  of  the  Yale  University  Press  has  acquainted  us  with  a  new 
standard  of  skill  and  efficiency  in  the  conversion  of  manuscript  into  letterpress. 
Cooperation  with  the  Press  from  first  to  last  in  the  manufacture  of  this  volume  has 
been  delightful.  If  there  are  errors  or  artistic  defects  in  the  book  we  suspect  that 
the  fault  lies  with  the  authors,  not  the  publishers.  At  any  rate,  we  have  profound 
respect  for  the  latter's  acquaintance  with  their  business,  their  mode  of  conducting 
it,  and  their  uniformly  courteous  and  constructive  relations  with  authors. 

Except  for  the  support  of  one  or  another  aspect  of  our  long-continued  task  of 
anthropoid  research  by  the  Carnegie  Institution  of  Washington,  the  Rockefeller 
Foundation,  the  Laura  Spelman  Rockefeller  Memorial,  the  Institute  of  Psychology, 
Yale  University,  and  the  sympathetic  encouragement  and  assistance  of  our  col- 
leagues, locally  and  throughout  the  scientific  world,  we  certainly  could  not  have 
gone  forward  steadily  to  the  completion  of  our  historical  study  and  the  presentation 
of  this  informational  handbook.  To  all,  our  sincere  and  hearty  thanks. 


New  Haven,  Connecticut 
March  23,  igzg 
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PART  I.  HISTORICAL 


CHAPTER  ONE 
ANCIENT  KNOWLEDGE  OF  THE  ANTHROPOID  APES 


WHAT  fascination  of  retrospect 
and  revery  if,  to  thousands  of 
generations,  one  could  marshal 
his  ancestors  for  familiar  salutation  and 
inspection.  A  hundred  generations  pass, 
and  one  views  with  popping  eyes  forbears 
of  Aristotelian  times;  another  hundred, 
and  with  bated  breath  one  gazes  on  folk 
who  have  left  scant  record  in  artifact  or 
rock;  barely  another  hundred,  and  one's 
historical  orientation  fails.  A  thousand 
pairs  pass,  and  the  sense  of  understanding, 
sympathy,  and  kinship  has  markedly  di- 
minished. Would  the  procession  sooner  or 
later  bring  each  of  us  face  to  face  with  a 
direct  ancestor  so  apelike  that  he  might  be 
mistaken  for,  or  identified  with,  the  chim- 
panzee, gorilla,  or  orang-outan? 

Study  of  the  form,  activities,  and  crea- 
tions of  existing  anthropoid  apes  may  not 
answer  the  question,  but  combined  with 
paleontological  research,  into  human,  pre- 
human, anthropoid,  and  pre-anthropoid  ex- 
istence, it  should  enable  us  partially  to 


trace  our  descent  and  to  construct  our 
family  tree.  Students  of  psychobiology  are 
in  the  midst  of  diligent  and  exciting  search 
for  anthropoid  information.  The  opportune 
moment  to  attempt  the  coordination  and 
interpretation  of  diverse  assemblages  of 
facts  has  not  arrived.  Consequently  it  is 
our  immediate  task,  as  writers  of  this  book, 
to  inquire  particularly  and  minutely,  aided 
by  historical  documents  and  our  own 
powers  of  observation,  into  the  life  history 
and  action-system  of  the  anthropoids.  We 
shall  endeavor  to  picture  clearly  in  psycho- 
biological  terms  the  active  life  of  those  in- 
frahuman  primates  which  structurally,  as 
well  as  psychologically  and  socially,  re- 
semble us  most  closely.  We  shall  not  write 
imaginative  genetic  history,  nor  shall  we 
theorize  or  generalize  from  fragmentary 
knowledge. 

It  is  significant  in  connection  with  our 
task  that  for  thousands  of  years,  and  prob- 
ably tens  of  thousands,  anthropoid  apes 
have  shared  the  earth  with  man  without 
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the  development  of  mutually  agreeable  and 
helpful  social  relations.  No  infrahuman  pri- 
mate, least  of  all  the  great  ape,  has  been 
thoroughly  domesticated.  Neither  has  man 
come  into  intimate  sympathetic  touch  with 
the  lives  of  these  creatures,  except  as  they 
or  he  were  held  in  captivity.  Slave  makers 
though  we  be,  the  other  primates  have  es- 
caped servitude.  As  captives  they  seldom 
play  other  roles  than  those  of  pet  and  en- 
tertainer. 

Although  we  cannot  with  accuracy  por- 
tray the  procession  of  our  ancestors,  we 
may  with  fair  assurance  mark  the  dawn 
and  trace  the  growth  of  our  knowledge  of 
the  anthropoid  apes.  Such  a  historical  sur- 
vey, brief  and  orientational,  may  serve  as 
introduction  to  this  systematic  account  of 
anthropoid  behavior. 

In  the  ancient  cultures  of  Europe,  Asia, 
and  Africa  are  preserved  records  of  certain 
infrahuman  primates.  Whether  anthropoid 
or  not  it  often  is  impossible  to  decide. 
Names,  incidents,  adventures,  items  of  nat- 
ural history,  pictorial  and  verbal  descrip- 
tions, supposedly  referring  to  apes,  mon- 
keys, baboons,  or  other  primates,  are  our 
legacy.  Precious  though  these  fragments 
must  seem  to  the  erudite  historian  and  the 
specialist  in  human  origins,  they  are  pe- 
culiarly unsatisfactory  to  us  because  it  is 
seldom  possible  to  identify  the  type  of  ani- 
mal in  question.  Names  there  are,  but  with- 
out exhibits  attached;  descriptions  abound, 
but  they  are  too  meager  or  inexact  to  lead 
to  certain  identification.  What  at  first  im- 
presses one  as  valuable  information  turns 
out  finally  to  be  scarcely  more  than  the  ap- 
pearance of  fact. 

That  several  kinds  of  infrahuman  pri- 
mate have  been  known  for  upward  of  three 
thousand  years  at  least  is  well  attested  by 
historical  evidences;  but  that  any  of  the 
four  existing  types  of  anthropoid  ape — gib- 
bon, orang-outan,  gorilla,  chimpanzee — 
were  among  them  is  extremely  doubtful. 
By  presenting  a  few  examples  of  these  an- 
cient descriptive  references  we  shall  hope 
to  exhibit  their  quality  and  value,  while 
thereby   suggesting   explanation   for  the 


brevity  of  our  discussion  of  the  subject.  In 
this  work,  devoted  as  it  is  to  a  statement 
of  what  is  definitely  known  about  anthro- 
poid behavior,  it  seems  more  fitting  to 
sketch  the  history  of  the  growth  of  knowl- 
edge than  to  describe  it  fully  and  in  detail; 
to  refer  the  reader  to  the  most  satisfactory 
historical  summaries  and  the  most  valuable 
sources  instead  of  reproducing,  perhaps  for 
the  hundredth  time,  what  is  easily  avail- 
able to  anyone  who  cares  to  command  the 
resources  of  our  great  libraries. 

As  we  have  examined  the  abundant  but 
widely  scattered  literature  of  our  subject, 
we  have  been  deeply  and  unfavorably  im- 
pressed by  the  uncritical  copying,  quoting, 
or  paraphrasing  of  author  by  author.  Su- 
perstitions, surmises,  rumors,  accidental 
and  unverifiable  observations,  inferences, 
and  unwarranted  conclusions,  have  been 
repeated  through  the  centuries.  As  one  con- 
templates the  utter  wastefulness  and  the 
negative  intellectual  value  of  this  proce- 
dure one  is  depressed  and  comes  to  feel 
that  a  worth-while  task  is  better  once  well 
done  than  a  hundred  times  imperfectly. 
The  hundreds  of  descriptions,  discussions, 
and  re-discussions  of  anthropoid  life  and 
behavior  which  we  have  examined  make  us 
feel  that  it  is  a  pity  man  should  write  so 
much,  while  observing,  reflecting,  and  criti- 
cizing himself  and  his  work  so  little. 

But  we  must  enter  upon  our  adventure 
in  the  realm  of  relative  ignorance.  Some 
centuries  before  the  present  era  it  was  writ- 
ten: 

For  the  king's  ships  went  to  Tarshish  with  the 
servants  of  Huram :  every  three  years  once  came 
the  ships  of  Tarshish  bringing  gold,  and  silver, 
ivory,  and  apes,  and  peacocks.  (Holy  Bible,  II 
Chron.  9.  21.) 

Apes,  yes,  but  what  ape  is  meant?  May 
we  infer  that  certain  African  types  were 
referred  to,  and,  if  so,  were  they  anthropoid 
apes,  monkeys,  or  baboons?  Who  can  tell? 

In  the  fifth  century,  B.C.,  one  Hanno,  a 
Carthaginian  admiral,  is  supposed  to  have 
made  a  voyage  of  exploration  and  coloniza- 
tion along  the  west  coast  of  Africa.  His 
description,  as  it  appears  in  the  translated 
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Periplus,  contains  the   following  notable 
passage: 

On  the  third  day  after  our  departure  thence, 
having  sailed  by  those  streams  of  fire,  we  arrived 
at  a  bay  called  the  Southern  Horn;  at  the  bot- 
tom of  which  lay  an  island  like  the  former,  hav- 
ing a  lake,  and  in  this  lake  another  island,  full  of 
savage  people,  the  greater  part  of  whom  were 
women,  whose  bodies  were  hairy,  and  whom  our 
interpreters  called  Gorillae.  Though  we  pursued 
the  men,  we  could  not  seize  any  of  them;  but  all 
fled  from  us,  escaping  over  the  precipices,  and 
defending  themselves  with  stones.  Three  women 
were  however  taken;  but  they  attacked  their 
conductors  with  their  teeth  and  hands,  and  could 
not  be  prevailed  on  to  accompany  us.  Having 
killed  them,  we  flayed  them,  and  brought  their 
skins  with  us  to  Carthage.  We  did  not  sail  fur- 
ther on,  our  provisions  failing  us.  (Hanno,  Peri- 
plus, translated  from  the  Greek  by  Falconer,  i797, 
pp.  13-15) 

Is  this  the  first  record  of  the  gorilla,  to- 
day so  called,  or  is  the  reference  to  some 
other  creature?  Authorities  differ:  some  say 
human  pygmies  or  dwarfs;  some,  chimpan- 
zees; some,  an  extinct  race  of -African  apes; 
and  some,  gorillas.  To  us  the  presumption 
seems  slightly  in  favor  of  the  chimpanzee 
or  an  extinct  type  of  anthropoid.  We, 
therefore,  are  unwilling  to  date  the  dis- 
covery of  that  largest  of  manlike  apes, 
the  gorilla,  from  the  time  of  Hanno. 

Shortly  after  the  adventure  of  Hanno, 
and  in  the  fourth  century,  B.C.,  Aristotle, 
industrious  gatherer  of  naturalistic  infor- 
mation, offered  in  his  famous  history  of 
animals  a  description  of  the  ape  which 
marks  the  beginning  of  our  historical  ad- 
venture. 

Some  animals  share  the  properties  of  man  and 
the  quadrupeds,  as  the  ape,  the  monkey,  and  the 
baboon.  The  monkey  is  a  tailed  ape.  The  baboon 
resembles  the  ape  in  form,  only  that  it  is  bigger 
and  stronger,  more  like  a  dog  in  face,  and  is 
more  savage  in  its  habits,  and  its  teeth  are  more 
dog-like  and  more  powerful. 

Apes  are  hairy  on  the  back  in  keeping  with 
their  quadrupedal  nature,  and  hairy  on  the  belly 
in  keeping  with  their  human  form— for,  as  was 
said  above,  this  characteristic  is  reversed  in  man 
and  the  quadruped— only  that  the  hair  is  coarse, 
so  that  the  ape  is  thickly  coated  both  on  the  belly 
and  on  the  back.  Its  face  resembles  that  of  man 
in  many  respects;  in  other  words,  it  has  similar 
nostrils  and  ears,  and  teeth  like  those  of  man, 


Fig.  I.  Animals,  including  a  manlike  creature,  from  Brie- 
denbach's  Travels,  i486.  Pierpont  Morgan  Library. 

both  front  teeth  and  molars.  Further,  whereas 
quadrupeds  in  general  are  not  furnished  with 
lashes  on  one  of  the  two  eyeHds,  this  creature  has 
them  on  both,  only  very  thinly  set,  especially  the 
under  ones;  in  fact  they  are  very  insignificant  in- 
deed. And  we  must  bear  in  mind  that  all  other 
quadrupeds  have  no  under  eyelash  at  all. 

The  ape  has  also  in  its  chest  two  teats  upon 
poorly  developed  breasts.  It  has  also  arms  hke 
man,  only  covered  with  hair,  and  it  bends  these 
legs  like  man,  with  the  convexities  of  both  limbs 
facing  one  another.  In  addition,  it  has  hands  and 
fingers  and  nails  like  man,  only  that  all  these 
parts  are  somewhat  more  beast-like  in  appear- 
ance. Its  feet  are  exceptional  in  kind.  That  is,  they 
are  Hke  large  hands,  and  the  toes  are  like  fingers, 
with  the  middle  one  the  longest  of  all,  and  the 
under  part  of  the  foot  is  Hke  a  hand  except  for 
its  length,  and  stretches  out  towards  the  extremi- 
ties like  the  palm  of  the  hand;  and  this  palm  at 
the  after  end  is  unusually  hard,  and  in  a  clumsy 
obscure  kind  of  way  resembles  a  heel.  The  crea- 
ture uses  its  feet  either  as  hands  or  feet,  and 
doubles  them  up  as  one  doubles  a  fist.  Its  upper- 
arm  and  thigh  are  short  in  proportion  to  the  fore- 
arm and  the  shin.  It  has  no  projecting  navel,  but 
only  a  hardness  in  the  ordinary  locality  of  the 
navel.  Its  upper  part  is  much  larger  than  its  lower 
part,  as  is  the  case  with  quadrupeds;  in  fact,  the 
proportion  of  the  former  to  the  latter  is  about  as 
five  to  three.  Owing  to  this  circumstance  and  to 
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the  fact  that  its  feet  resemble  hands  and  are  com- 
posed in  a  manner  of  hand  and  of  foot :  of  foot 
in  the  heel  extremity,  of  the  hand  in  all  else — for 
even  the  toes  have  what  is  called  a  "palm": — for 
these  reasons  the  animal  is  oftener  to  be  found  on 
all  fours  than  upright.  It  has  neither  hips,  inas- 
much as  it  is  a  quadruped,  nor  yet  a  tail,  inas- 
much as  it  is  a  biped,  except  by  the  way  that  it 
has  a  tail  as  small  as  small  can  be,  just  a  sort  of 
indication  of  a  tail.  The  genitals  of  the  female  re- 
semble those  of  the  female  in  the  human  species; 
those  of  the  male  are  more  like  those  of  a  dog 
than  are  those  of  a  man.  (Aristotle,  Historia  Ani- 
malium,  translated  by  Thompson,  1910,  Bk.  II, 
8.) 

Assured  of  the  trustworthiness  of  Aris- 
totle, we  may  conclude  from  his  description 
that  the  ancients,  possibly  of  twenty-five 
hundred  years  ago,  were  familiar  with  four 
groups  of  primate:  man,  tailless  apes, 
tailed  monkeys,  and  baboons.  Which,  if 
any,  of  the  anthropoid  apes  were  known, 
remains  unanswered.  Aristotle's  descrip- 
tion might  well  have  been  based  on  the 
magot  of  Cuvier,  now  the  Barbary  ape,  a 
tailless  form  once  grouped  with  the  apes, 
as  contrasted  with  the  monkeys,  but  not  an 
anthropoid  ape.  That  Aristotle's  sources  ac- 
quainted him  with  the  existence  and  nature 
of  gibbons  or  of  any  one  of  the  three  man- 
like apes  is  highly  improbable.  Neverthe- 
less, his  statements  are  peculiarly  impor- 
tant to  us  as  marking  a  step  toward  the 
taxonomic  adequacy  of  description.  We  are 
not  convinced,  however,  that  his  historical 
sources,  or  his  personal  observation,  sup- 
plied data  for  reliable  description  of  any 
one  of  the  anthropoid  apes. 

Early  in  the  Christian  Era,  and  some 
four  centuries  after  Aristotle,  Pliny  the 
Elder  repeated  the  task  of  gathering  into  a 
single  work  current  knowledge  of  the  pri- 
mates. Unlike  Aristotle,  he  included  also 
sealing  wax  and  kings!  Undoubtedly  Pliny 
drew  abundantly  from  Aristotle  and  Juba, 
but  naturally  he  commanded  also  varied 
and  more  recent  sources  of  information. 
His  remarkable  history  of  the  world  makes 
interesting  reading,  if  one  gives  his  sense 
of  humor  rein  and  is  not  too  squeamish 
about  matters  of  fact  and  fitness.  Truly  the 
work  is  an  odd  mingling  of  fact  and  fancy. 


Among  the  Westerne  mountaines  of  India  the 
Satyres  haunt,  (the  countrey  wherein  they  are,  is 
called  the  region  of  the  Cartaduli)  creatures  of 
all  other  most  swift  in  footmanship :  which  one 
whiles  run  with  all  foure;  otherwhiles  upon  two 
feet  onely  like  men :  but  so  light-footed  they  are, 
that  unlesse  they  be  very  old  or  sicke,  they  can 
never  bee  taken.  Tauron  writeth,  That  the  Choro- 
mandae  are  a  savage  and  wild  people :  distinct 
voice  and  speech  they  have  none,  but  in  steed 
thereof,  they  keepe  an  horrible  gnashing  and  hide- 
ous noise :  rough  they  are  and  hairie  all  over 
their  bodies,  eies  they  have  red  Uke  the  houlets, 
and  toothed  they  be  like  dogs.  Eudoxus  saith, 
That  in  the  Southerne  parts  of  India,  the  men 
kind  have  feet  a  cubite  long,  but  the  women  so 
short  &  small,  that  thereupon  they  be  called 
Struthopodes,  i.  sparrow  footed.  Megasthenes  is 
mine  author,  that  among  the  Indian  Nomades 
there  is  a  kind  of  people,  that  in  steed  of  noses 
have  only  two  small  holes,  and  after  the  manner 
of  snakes  have  their  legs  and  feet  limmer,  where- 
with they  crawle  and  creepe,  and  named  they  are 
Syrictae.  (Plinius,  Natural  History,  translated  by 
P.  Holland,  1601,  p.  156.) 

Those  interpreters  of  this  passage  who 
are  eager  to  discover  anthropoid  apes  in 
ancient  writings  identify  "Satyres"  as  gib- 
bons, "Choromandae"  as  baboons,  and 
"Syrictae"  as  orang-outans.  Possibly  they 
are  right,  but  to  follow  them  certainly  re- 
quires a  robust  will  to  believe. 

In  the  following  passage  we  note  varie- 
ties of  observation  which  are  reported 
throughout  the  centuries  with  surprisingly 
little  variation  or  supplementation.  Verily, 
the  pathway  to  exact  knowledge,  even  of 
such  impressive  objects  as  apes,  seemeth 
difficult. 

All  the  kind  of  these  Apes  approach  neerest  of 
all  beasts,  to  the  resemblance  of  a  mans  shape : 
but  they  differ  one  from  another  in  the  taile. 
Marvellous  craftie  and  subtle  they  be  to  beguile 
themselves :  for  by  report,  as  they  see  hunters  doe 
before  them,  they  will  imitate  them  in  every 
point,  even  to  besmeare  themselves  with  glew  and 
birdlime,  and  shoo  their  feet  within  grins  and 
snares,  and  by  that  meanes  are  caught.  Mutianus 
saith,  that  he  hath  seene  Apes  play  at  chesse  and 
tables;  and  that  at  first  sight  they  could  know 
nuts  made  of  waxe  from  others.  (Plinius,  op.  cit., 
p.  231.) 

Whereas  in  pre-Christian  writings  the 
descriptions  seem  oftenest  to  apply  to  Afri- 
can primates,  in  Pliny,  and  for  some  cen- 
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turies  after  him,  Asiatic  forms  are  more 
frequently  mentioned.  One  can  scarcely  be- 
lieve that  in  the  time  of  Pliny  any  of  the 
types  of  anthropoid  ape  were  entirely  un- 


Fig.  2.  Representation  of  cajiture  of  apes  in  the  act  of 
putting  on  boots.  From  Pigafetta,  Latin  edition,  1598. 
Drawn  by  DeBry  brothers. 

known.  Indeed,  the  evidences  convince  us 
that  gibbons,  orang-outans,  chimpanzees, 
and  possibly  also  gorillas,  had  been  heard 
of  by  many  cultured  persons  through  the 
reports  of  collectors,  travelers,  and  ex- 
plorers. Possibly  some  persons  with  inter- 
est in  medicine  or  natural  history  had  seen 
specimens.  But  in  any  event  they  were  so 
meagerly  and  inaccurately  known  as  to 
render  identificational  descriptions  impos- 
sible. Confusion  of  types  of  infrahuman 
primate  among  themselves,  and  of  them 
with  mythical  or  imperfectly  known  human 
groups,  was  prevalent  and  continued  so  for 
several  centuries. 

After  the  work  of  Pliny  the  Elder,  yet 
another  century  elapsed  and  that  great  pio- 
neer in  medical  science  and  art,  Galen 
(130-200?  A.D.),  began  to  search  the  world 
for  anatomical  materials.  Although  his 
works  do  not,  so  far  as  we  have  been  able 
to  learn,  make  specific  reference  to  the 
types  of  primate  dissected  and  described, 
the  anatomists  Tyson  and  Camper  infer 
from  his  writings  that  he  was  familiar  with 


certain  monkeys,  baboons,  the  orang-outan, 
and  possibly  also  the  gibbon.  The  latter, 
however,  Camper  questions. 

Tyson,  who  in  1699  described  the  chim- 
panzee under  the  name  "orang-outang,"  re- 
marks: 

Galen  formerly  dissected  Apes  and  Monkeys, 
and  recommended  to  his  Scholars  the  frequent 
Anatomizing  them,  as  useful  for  the  attaining  the 
Knowledge  of  the  Structure  of  the  Parts  in  Hu- 
mane Bodies.  Had  he  met  with  our  Animal,  it 
had  served  his  turn  much  better:  Nor  had  he 
been  liable  to  some  Mistakes,  which  Vesalius 
charges  him  with,  since  in  so  many  Parts,  the 
Orang-Outang  imitates  a  Man,  more  than  Apes 
and  Monkeys  do.  (Tyson,  1699,  preface.)^ 

In  illuminating  comment  on  grounds  of 
confusion  of  anthropoid  types  by  the  an- 
cients, Tyson  continues: 

This  great  Agreement,  which  I  observed  be- 
tween the  Orang-Outang,  and  a  Man,  put  me 
upon  considering,  whether  it  might  not  afford  the 
Occasion  to  the  Ancients,  of  inventing  the  many 
Relations,  which  they  have  given  us  of  several 
sorts  of  Men,  which  are  no  where  to  be  met  with 
but  in  their  Writings.  For  I  could  not  but  think, 
there  might  be  some  Real  Foundation  for  their 
Mythology ;  which  made  me  more  strictly  enquire 
into  their  Records;  and  examining  them,  I  always 
found  something  new,  that  insensibly  lead  me  on 
far  beyond  what  at  first  I  intended:  and  if  I  do 
not  deceive  my  self,  I  have  at  last  gained  a 
clearer  Light  in  these  Matters,  than  any  that  has 
hitherto  appeared. 

For  what  created  the  greatest  difficulty,  was 
their  calling  them  Men,  but  yet  with  an  Epithet 
for  distinction  sake;  as  the  .  .  .  Wild  Men,  the 
Little  Men,  the  Pygmcean  Men,  the  Black  Men, 
the  Men  with  Dogs  Faces,  &c.  yet  at  the  same 
time  I  find  that  they  made  them  .  .  .  Wild 
Beasts;  and  if  so,  no  doubt  but  they  were  of  the 
Quadru-manus  kind;  i.e.  either  Apes  or  Monkeys. 
And  such  were  likewise  the  Satyrs,  the  Fauni, 
Pan,  ^gipan,  Sylvanus,  Silenus,  and  the  Nym- 
phoe,  as  also  the  Sphinges  of  the  Ancients. 

But  so  many  Romances  have  been  made  about 
them,  that  not  only  Strabo  formerly,  but  the 
most  noted  Men  of  Learning  of  late,  have  looked 
upon  them  as  meer  Fictions  of  the  Poets,  and 
have  utterly  denied  them  any  real  Being.  Homer's 
Geranomachia  therefore,  or  Fight  of  the  Cranes 
and  Pygmies,  I  have  rendered  a  probable  Story. 
Aristotle's  assertion  of  the  being  of  Pygmies,  I 
have  vindicated  from  the  false  Glosses  of  others. 
The  Conjectures  of  other  Learned  Men  about 

1  Reference  is  by  date  of  publication  to  general 
bibhography  at  end  of  volume. 
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them,  I  have  examined:  And  by  what  I  have 
said  in  the  following  Philalogical  Essay,  I  think 
I  have  fully  proved,  that  there  were  such  Animals 
as  the  Ancients  called  Pygmies,  'Cynocephali, 
Satyrs,  and  Sphinges;  and  that  they  were  only 
Apes  and  Monkeys.  (Preface.) 

Throughout  this  passage  orang-outan 
must  be  translated  chimpanzee,  since  it  is 
certain  from  Tyson's  description  of  source 
and  anatomical  characters  that  he  refers 
to  the  smaller  of  the  African  anthropoid 
apes. 

Galen  noted  the  greater  anatomical  simi- 
larity between  ape  and  man  than  between 
baboon  and  man. 

An  Ape  is  the  most  like  a  Man  of  any  Quad- 
ruped: In  the  Viscera  and  the  Muscles,  and  in  the 
Arteries,  and  Veins  and  Nerves,  because  'tis  so  in 
the  structure  of  the  Bones.  For  'tis  from  their 
make,  that  it  walks  on  two  Legs,  and  uses  its 
fore-limbs  as  Hands.  It  hath  the  largest  Breast  of 
any  Quadruped,  and  Clavicles  or  Collarbones 
like  a  Man,  and  a  round  Face,  and  a  small  or 
short  Neck.  (Galenus,  D'Anat.  Administr.  lib.  i, 
cap.  2,  p.m.  26.  Our  quotation  is  from  Tyson, 
1699,  p.  15.) 

Writing  in  1779,  Camper,  a  pioneer  in 
comparative  anatomy,  remarks: 

Being  Professor  of  Natural  Philosophy,  Anat- 
omy, Surgery,  and  Physic,  in  the  University  of 
Franeker  in  Friesland,  I  soon  perceived  the  im- 
possibility of  understanding  the  most  precious  and 
valuable  works  of  the  immortal  Galen  (especially 
his  anatomical  works)  without  dissecting  monkies, 
to  compare  his  exact  descriptions  with.  I  got  for 
that  purpose,  in  the  year  1754,  a  Cynocephalus, 
and  was  charmed  to  find  the  exactness  of  almost 
all  Galen's  descriptions.  The  organ  of  speech  puz- 
zled me,  nevertheless,  very  much,  and  I  was  not 
able  to  explain  his  observations,  so  as  to  satisfy 
myself  in  this  animal:  I  was  obhged,  therefore, 
for  want  of  other  apes,  to  delay  my  researches  to 
another  opportunity,  which,  however,  I  did  not 
meet  with  till  I  came  to  Amsterdam,  where  I  set- 
tled in  the  year  1755.  .  .  . 

As  Galen  not  only  dissected  the  Cebi,  or  the 
Cynocephalus,  who  are  all  of  the  tailed  or  caudati 
kind,  but  the  Pithecos  or  ape  without  a  tail;  and 
as  the  celebrated  Dr.  Tyson  had  found  the  organ 
of  voice  so  similar  to  that  of  men  in  his  Pigmy, 
I  endeavoured  to  get  one  from  the  East  Indies. 
For  this  purpose  I  offered  a  good  sum  of  money 
to  my  correspondents  to  have  a  well-preserved 
Orang  Outang,  because  none  were  to  be  met  with 
in  any  collection  of  Natural  History  in  Holland. 
(Camper,  1779a,  pp.  140-141,  144.) 


Camper  goes  on  to  report  success  in  ob- 
taining specimens  of  the  Asiatic  orang- 
outan  and  also  of  what  he  calls  the  Ango- 
lese  Orang,  which  is  known  to  us  as  the 
chimpanzee.  His  principal  conclusion,  as 
far  as  Galen's  knowledge  of  the  anthro- 
poids is  in  question,  is  thus  stated: 

The  organs  of  voice  of  the  Angolese  Orang, 
dissected  by  Tyson,  are  very  different  from  those 
of  the  Pithecos  which  I  dissected  1777.  This  one 
had  the  os  hyoides  like  all  the  papiones  or 
sphinges,  &c.;  the  epiglottis  perforated  as  in  fig. 
3  and  4  and  therefore  different  from  Galen's  de- 
scription, and  from  Tyson's,  who  makes  no  men- 
tion at  all  of  the  one,  nor  of  the  two  bags  which 
Galen  describes,  and  which  I  found  in  the  real 
Orang  of  Borneo;  not  only  in  one  specimen,  but 
in  five,  which  I  have  dissected  for  that  purpose. 

To  return  to  Galen;  I  am  very  apt  to  think 
that  he  dissected  an  Asiatic  Orang,  from  which  he 
took  his  description  of  the  ventricles  a  latere 
lingulcB,  at  the  sides  of  the  epiglottis.  (Camper, 
1779a,  p.  I47-) 

The  opinions  of  Tyson  and  Camper, 
based  as  they  are  on  first-hand  acquaint- 
ance with  the  structure  of  a  manlike  ape 
(either  chimpanzee  or  orang-outan)  and  on 
intimate  knowledge  of  the  writings  of 
Galen,  certainly  command  serious  con- 
sideration and  confidence.  We  are  impelled 
thereby  to  date  definitely  scientific  ac- 
quaintance with  an  anthropoid  ape  from 
the  time  of  Galen  and  to  assume  that  he 
described  exactly  and  in  detail  certain 
structures  and  anatomical  characteristics  of 
at  least  one  type  of  existing  anthropoid 
ape. 

Our  exhibits  and  comment  on  ancient 
knowledge  of  the  primates  should  acquaint 
the  reader  with  its  nature  and  especially 
its  peculiar  limitations.  Much  evidently 
was  known  uncertainly  and  imperfectly. 
But  instead  of  a  consistent  descriptive 
fabric  of  verifiable  information,  our  prede- 
cessors of  the  pre-Christian  Era  possessed 
fragments  which  they  variously  fitted  to- 
gether according  to  current  rumor,  super- 
stition, and  immediate  purpose. 

Other  and  abler  historians  and  inter- 
preters of  evidence  than  we  have  given 
lavishly  of  their  time  and  skill  in  the  study 
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of  this  subject.  It,  therefore,  is  both  our 
good  fortune  and  our  pleasure  to  be  able  to 
refer  the  reader  to  their  reasonably  sys- 
tematic, complete,  and  detailed  discussions. 
As  together  giving  an  excellent  general  ac- 
count of  ancient  knowledge  of  infrahuman 
primates  we  should  recommend  Gesner 
(1551),  Aldrovandi  (1637),  Tyson  (1699), 
Hoppius  (1760),  Camper  (1779,  complete 
works  1803),  Lichtenstein  (1791),  de 
Blainville  (1840),  and  Huxley  (1863). 

Lichtenstein  is  the  author  of  a  scholarly 
philological  essay  in  which  he  attempts  to 
discover  the  nature  and  extent  of  the  an- 


cients' knowledge  of  the  primates,  and  to 
relate  their  names  for  the  different  types 
to  the  nomenclature  of  his  own  day  and 
especially  to  that  of  Linnaeus.  The  best  re- 
view of  the  entire  subject  which  we  have 
found  in  English  is  that  of  de  Blainville, 
who,  unlike  most  writers  on  the  topic,  was 
familiar  with  the  important  publication  of 
Lichtenstein  and  several  times  refers  to  it. 
Huxley  examines  the  subject  with  charac- 
teristic insight,  feeling  for  values,  and 
clarity.  His  essay  "On  the  natural  history 
of  the  man-like  apes"  continues  to  be  an 
excellent  introduction. 


CHAPTER  TWO 


KNOWLEDGE  OF  THE  ANTHROPOIDS  THROUGH  THE  MIDDLE 
AGES  TO  THE  END  OF  THE  SEVENTEENTH  CENTURY 


FROM  the  second  century  to  the 
sixteenth,  acquaintance  with  the 
primates  seems  chiefly  to  have  per- 
ished with  its  possessors.  Few  written  docu- 
ments or  other  easily  interpretable  evi- 
dences are  available  to  us,  and  in  such  as 
we  have  we  find  no  additional  information 
about  the  anthropoid  apes. 

Marco  Polo,  in  the  thirteenth  century, 
mentioned  Asiatic  creatures  which  may 
have  been  anthropoids. 

It  should  be  known  that  what  is  reported  re- 
specting the  dried  bodies  of  diminutive  human 
creatures  or  pigmies,  brought  from  India,  is  an 
idle  tale,  such  pretended  men  being  manufactured 
in  this  island  in  the  following  manner.  The  coun- 
try produces  a  species  of  monkey,  of  a  tolerable 
size,  and  having  a  countenance  resembhng  that  of 
a  man.  Those  persons  who  make  it  their  business 
to  catch  them,  shave  off  the  hair,  leaving  it  only 
about  the  chin  and  those  other  parts  where  it 
naturally  grows  on  the  human  body.  They  then 
dry  and  preserve  them  with  camphor  and  other 
drugs,  and  having  prepared  them  in  such  a  mode 
that  they  have  exactly  the  appearance  of  little 
men,  they  put  them  into  wooden  boxes,  and  sell 
them  to  trading  people,  who  carry  them  to  all 
parts  of  the  world.  But  this  is  merely  an  imposi- 
tion, the  practice  being  such  as  we  have  described ; 
and  neither  in  India,  nor  in  any  other  country, 
however  wild  (and  little  known)  have  pigmies 
been  found  of  a  form  so  diminutive  as  these  ex- 
hibit. {The  Travels  of  Marco  Polo.  Translated  by 
Marsden,  1818,  p.  604.) 

Possibly  the  "monkeys"  thus  used  com- 
mercially were  gibbons. 

In  his  description  of  Kumari,  a  province 
in  the  extreme  southern  promontory  of 
India,  the  same  author  writes: 

The  country  is  not  much  cultivated  being 
chiefly  covered  with  forests,  which  are  the  abode 
of  a  variety  of  beasts,  especially  apes,  so  formed 
and  of  such  a  size  as  to  have  the  appearance  of 
men.  There  are  also  long-tailed  monkies,  very  dif- 
ferent from  the  former  in  respect  to  magnitude. 
{Op.  cit.,  p.  683.) 


The  historical  value  of  Marco  Polo's 
references  to  primates  is  slight;  their  sci- 
entific value,  negligible.  They  have  been 
mentioned  here  as  harbingers  of  the  dawn 
or  revival  of  scientific  interest  in  our  sub- 
ject. 

During  the  sixteenth  century  Konrad 
Gesner,  impatient  of  scholasticism,  imbued 
with  the  spirit  of  inquiry,  and  learned  in 
the  biology  of  his  time,  assembled  in  a 
truly  remarkable  compilation  all  available 
information  about  the  Simla.  Drawing  in- 
telligently and  freely  from  the  writings  of 
such  historical  beacons  among  the  ancients 
as  Aristotle,  Albertus  Magnus,  Pliny,  and 
Galen,  Gesner  (1551)  describes  the  variety, 
distribution,  habitat,  appearance,  mode  of 
life,  and  mental  traits  of  the  known  pri- 
mates. For  the  modern  student  Gesner's 
record  is  of  the  utmost  interest,  since  it  is 
an  admirable  account  of  the  knowledge  of 
the  ancients,  a  vivid  picture  of  the  credu- 
lity, superstition,  and  fancifulness  of  the 
Middle  Ages,  and  a  determined  effort  to 
distinguish  the  true  from  the  false.  His 
representation  of  an  anthropoid  ape,  repro- 
duced as  figure  3,  gives  one  a  startling  im- 
pression of  the  inaccuracy  and  inadequacy 
of  anthropoid  knowledge  at  that  time.  (Ges- 
ner, Historiae  Animalium.  Edition  of  1602, 
I,  847-871.) 

Although  historically  the  work  of  Ges- 
ner seems  to  us  of  very  high  value,  it  con- 
tributes almost  nothing  to  our  knowledge 
of  the  types  of  anthropoid  ape  and  their 
Hfe. 

Belonging  in  the  period  with  Gesner,  and 
writing  almost  simultaneously,  is  Filippo 
Pigafetta  (1591)  who  in  his  description  of 
the  African  Congo  reports  the  observations 
of  a  Portuguese  sailor,  Duarte  Lopez. 
Hartmann  (1885)  states  that  this  author 
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describes  the  chimpanzee,  but  we  have 
failed  to  discover  in  Pigafetta  justification 
of  the  inference. 

Of  "munkies"  and  "babownes"  one 
Richard  Jobson,  shortly  after  the  time  of 


Pigafetta,  wrote  entertainingly  and  even 
correctly,  except  for  confusion  of  types. 
For  whereas  the  introductory  portion  of 
the  account  of  the  "babowne"  conforms  to 
our  knowledge  of  that  primate,  the  latter 
part  seems  rather  to  apply  to  the  chimpan- 
zee. In  support  of  this  opinion  we  quote  a 
few  sentences: 

But  to  speake  of  the  Babowne,  I  must  say,  it 
is  a  wonderfull  thing,  to  observe  a  kind  of  com- 
mon wealth  that  is  amongst  them;  they  have 
none  but  their  owne  kind  together,  and  are  in 
heardes,  of  three  or  f oure  thousand  in  a  company ; 


as  they  travell,  they  goe  in  rancke,  whereof  the 
leaders  are  certaine  of  the  greater  sort,  and  there 
is  as  great,  and  large  of  them,  as  a  Lyon,  the 
smaller  following,  and  ever  now  and  then  as  a 
Commaunder  a  great  one  walkes;  the  females 
carry  their  yong  under  their  bellies,  except  shee 
have  two,  and  then  one  under,  the  other  above.  In 
the  rear  comes  up  a  great  company  of  the  big- 
gest sort,  as  a  guard,  against  any  persuing  enemy, 
and  in  this  manner  doe  they  march  along:  they 
are  very  bold,  and  as  we  passe  in  the  river,  when 
we  come  neare  their  troupes,  they  will  get  up  into 
the  trees,  and  stand  in  gaze  upon  us,  and  in  a  kind 
of  collericke  humour  the  great  ones  will  shake  the 
trees,  and  with  his  hands  clatter  the  boughes  in 
that  fashion,  as  it  doth  exceed  the  strength  of  a 
man,  to  doe  the  like,  barking,  and  making  a  noyse 
at  us,  as  if  they  were  much  offended,  and  in  this 
manner,  many  times  they  will  follow  us  along,  and 
in  the  night  time,  where  wee  ride  at  an  ancker 
take  up  their  stands,  or  lodgings  on  the  moun- 
taine  toppes,  or  on  the  trees  that  are  above  us, 
whereas  we  heare  their  government :  for  many 
times  in  the  night  you  shall  heare  such  a  noyse 
of  many  of  their  voyces  together,  when  instantly 
one  great  voyce  exalts  it  selfe,  and  presently  all 
are  hush,  and  the  noyse  is  dasht,  so  as  we  were 
wont  to  say,  Maister  Constable  speakes;  likewise 
when  wee  are  a  shore  and  meete  with  these 
troupes,  on  a  sudden  the  great  ones  will  come 
forward,  and  seeme  to  grin  in  our  faces ;  but  offer 
up  a  gunne,  and  away  they  packe.  (Jobson,  The 
Golden  Trade,  1623.  Quotation  from  new  edition 
by  Charles  G.  Kingsley,  1904,  pp.  183-185.) 

And  later: 

And  lastly  let  mee  tell  you  that  wee  have  seene 
in  the  desert  places  they  use,  trees  and  plants, 
wound  and  made  up  together  in  that  artificiall 
manner,  and  wrought  together  with  that  thicknes 
over  head,  to  keepe  away  the  sun,  and  shade  the 
ground,  which  hath  bin  beaten,  &  smoothed  under 
neath,  and  all  things  in  the  manner  and  shape  of 
an  excellent  arbour,  which  place  they  have  only 
used,  and  kept  for  their  dancing  and  recreation; 
that  no  man  living  that  should  have  come  by 
chance,  and  seene  the  same,  without  knowledge 
of  these  unlucky  things,  but  would  have  confi- 
dently supposed,  it  had,  and  must  have  beene  the 
handy  worke  of  man;  which  some  wayes  con- 
firmes  the  opinion  the  Spaniard  holds  of  them, 
and  doth  not  sticke  to  write  it,  that  they  are 
absolutely  a  race  and  kind  of  people,  who  in  re- 
gard they  will  not  bee  brought  to  worke,  and  live 
under  subjection,  refuse  to  speake,  and  so  he  re- 
ports of  them.  {Op.  cit.,  pp.  185-186.) 

Certain  authorities,  notably  Hartmann 
(1885,  p.  4),  date  definite  knowledge  of 
the  gorilla  from  the  report  of  Battell,  who, 


Fig.  3.  A  figure  from  Gesner,  1602,  vol.  i,  who  presum- 
ably borrowed  it  from  Briedenbach. 
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taken  prisoner  by  the  Portuguese  in  1559, 
spent  several  years  in  Africa.  The  narrative 
of  Battel!  was  published  in  161 3  in  Pur- 
chas  his  Pilgrimes,  but  the  passage  of 
particular  interest  in  this  connection  is  not 
found  in  editions  prior  to  that  of  1625.  Be- 
cause of  its  unique  historical  significance 
we  quote  Battell's  description  of  the  Afri- 
can anthropoid  apes,  and  also  the  editor's 
comment. 

The  Woods  are  so  couered  with  Baboones,  Mon- 
kies,  Apes,  and  Parrots,  that  it  will  feare  any  man 
to  trauaile  in  them  alone.  Here  are  also  two  kinds 
of  Monsters,  which  are  common  in  these  Woods, 
and  very  dangerous. 

The  greatest  of  these  two  Monsters  is  called, 
Pongo,  in  their  Language :  and  the  lesser  is  called, 
Engeco.  This  Pongo-  is  in  all  proportion  like  a 
man,  but  that  he  is  more  like  a  Giant  in  stature, 
then  a  man :  for  he  is  very  tall,  and  hath  a  mans 
face,  hollow  eyed,  with  long  haire  vpon  his 
browes.  His  face  and  eares  are  without  haire,  and 
his  hands  also.  His  bodie  is  full  of  haire,  but  not 
very  thicke,  and  it  is  of  a  dunnish  colour.  He 
differeth  not  from  a  man,  but  in  his  legs,  for  they 
haue  no  calfe.  Hee  goeth  alwaies  vpon  his  legs, 
and  carrieth  his  hands  clasped  on  the  nape  of  his 
necke,  when  he  goeth  vpon  the  ground.  They 
sleepe  in  the  trees,  and  build  shelters  for  the  raine. 
They  feed  vpon  Fruit  that  they  find  in  the  Woods, 
and  vpon  Nuts,  for  they  eate  no  kind  of  flesh. 
They  cannot  speake,  and  haue  no  vnderstanding 
more  then  a  beast.  The  People  of  the  Countrie, 
when  they  trauaile  in  the  Woods,  make  fires  where 
they  sleepe  in  the  night ;  and  in  the  morning, 
when  they  are  gone,  the  Pongoes  will  come  and 
sit  about  the  fire,  till  it  goeth  out :  for  they  haue 
no  vnderstanding  to  lay  the  wood  together.  They 
goe  many  together,  and  kill  many  Negroes  that 
trauaile  in  the  Woods.  Many  times  they  fall  vpon 
the  Elephants,  which  come  to  feed  where  they  be, 
and  so  beate  them  with  their  clubbed  fists,  and 
pieces  of  wood,  that  they  will  runne  roaring  away 
from  them.  Those  Pongoes  are  neuer  taken  aliue, 
because  they  are  so  strong,  that  ten  men  cannot 
hold  one  of  them :  but  yet  they  take  many  of 
their  young  ones  with  poisoned  Arrowes.  The 
young  Pongo  hangeth  on  his  mothers  bellie,  with 
his  hands  fast  clasped  about  her:  so  that,  when 
the  Countrie  people  kill  any  of  the  femals,  they 
take  the  young  one,  which  hangeth  fast  vpon  his 
mother.  When  they  die  among  themselues,  they 
couer  the  dead  with  great  heapes  of  boughs  and 
wood,  which  is  commonly  found  in  the  Forrests. 

The  editor,  Purchas,  comments  as  fol- 
lows: 

The  Pongo,  or  Giant-ape.  He  told  me  in  con- 


ference with  him,  that  one  of  these  Pongcs  tooke 
a  Negro  Boy  of  his,  which  liued  a  moneth  with 
them.  For  they  hurt  not  those  which  they  surprise 
at  vnawares,  except  they  look  on  them,  which  hee 
auoyded.  He  said,  their  highth  was  like  a  mans, 
but  their  bignesse  twice  as  great.  I  saw  the  Negro 
Boy.  Their  strength.  What  the  other  Monster 
should  be,  he  hath  forgotten  to  relate:  and  these 
papers  came  to  my  hand  since  his  death,  which 
otherwise  in  my  often  conferences  I  might  haue 
learned.  Perhaps  he  meaneth  the  Pigmey  Pongo- 
killers,  mentioned.  (Purchas,  Hakluytus  Posthu- 
mus,  or  Purchas  his  Pilgrimes,  4th  ed.,  1625,  II, 
981-982.) 

Was  Battell  acquainted  with  the  gorilla? 
We  think  he  was,  for  although  it  is  pos- 
sible that  Pongo  refers  to  the  adult  chim- 
panzee and  Engeco  to  the  young  of  this 
ape,  Battell's  statements  about  the  size 
and  appearance  of  the  Pongo  more  nearly 
fit  the  gorilla  than  the  chimpanzee;  and, 
furthermore,  his  failure  to  describe  the 
"smaller  monster,"  the  Engeco,  may  indi- 
cate its  relatively  greater  abundance  and 
its  less  impressive  character.  It  is  our  opin- 
ion that  this  adventurer  either  saw  or 
learned  from  the  natives  of  the  existence 
of  gorillas  and  chimpanzees.  But  even  if 
we  are  correct  in  this  surmise,  we  grant 
that  knowledge  of  the  African  anthropoids 
was  not  advanced  much  by  the  Battell 
report. 

The  Italian  naturalist  Ulisse  Aldrovandi, 
in  the  latter  half  of  the  sixteenth  century, 
undertook  to  assemble,  in  a  magnum  opus, 
the  natural  history  of  his  times.  A  volume 
which  he  published  in  1637  contains  a 
notable  chapter  on  Simla,  in  which,  follow- 
ing Gesner  and  borrowing  freely  from  him, 
the  author  considers  historically  and  in  the 
spirit  of  his  times,  nomenclature,  types  and 
classifications,  structure,  nature  and  habi- 
tat, foods  and  habits  of  life,  sexual  be- 
havior and  reproduction,  modes  of  capture, 
likes  and  dislikes,  diseases,  problems,  prov- 
erbs, symbols,  dreams,  stories,  graphic 
representations,  and  varied  curious  and  in- 
teresting miscellany.  So  far  as  we  know, 
this  work  has  not  been  translated  from 
the  Latin.  Like  Gesner's  great  work,  it  is 
an  eminently  useful  assembling  and  order- 
ing of  information.  Those  with  taste  for  the 
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odd  in  history  will  find  it  fascinating, 
whereas  the  biologist  who  comes  to  it  with- 
out historical  background  and  appreciation 
of  the  characteristics  of  the  medieval  mind 
and  its  information  will  be  dismayed  by  its 
seeming  chaos  and  credulity.  In  no  other 
single  work,  unless  it  be  that  of  Gesner, 
can  one  find  so  many  imaginative  stories 
of  the  infrahuman  primates  and  other  curi- 
osities of  natural  history.  Aldrovandi  failed 
utterly  if  he  tried  to  discriminate  between 
the  true  and  the  false,  for  his  book  is  not  a 
whit  more  reliable  than  are  those  of  certain 
earlier  writers. 

The  following  brief  quotation  does  full 
justice  to  the  style,  content,  and  evalua- 
tions of  Aldrovandi's  description.  With 
difficulty  we  resist  the  temptation  to  offer 
more. 

According  to  Porta,  the  monkey  leaps  back  on 
seeing  a  tortoise,  even  though  bound.  Erasmus,  in 
a  dialogue  on  friendship,  tells  how  a  boy  on 
whose  head  was  placed  a  tortoise  shell,  took  a 
monkey  in  his  arms,  but  the  latter,  about  to  hunt 
for  lice  in  the  boy's  head,  perceived  the  shell  and 
jumped  back  with  such  horror  that  he  nearly 
died.  Hactenus  tells  of  a  monkey  surrounded  by 
a  circle  of  snails  and  afraid  to  touch  them.  (Al- 
drovandi, De  Qiiadrupedibus  Digitalis  Viviparis, 
1637,  p.  232.) 

An  anthropoid  ape  called  the  Indian 
Satyr  (Satyrus  Indicus)  in  1641  was  de- 
scribed by  Nicolaas  Tulp  wdth  adequate 
detail  and  accuracy  to  permit  its  identifi- 
cation as  a  chimpanzee.  The  specimen  was 
brought  from  Angola  and  presented  to 
Frederic  Henry,  Prince  of  Orange. 

Following  his  general  description  of  the 
appearance  and  behavior  of  this  ape,  Tulp 
continues : 

So  nothing  more  Hke  this  one's  imitation  was 
represented  by  the  Satyrs  of  old.  Which  Plinius 
(Bk.  VII,  chap.  3)  describing  to  his  readers,  wrote 
expressly  "there  is  an  animal,  a  quadruped,  in  the 
tropical  mountains  of  India,  a  most  pernicious 
one;  with  a  human  figure,  but  with  feet  of  a 
goat ;  and  with  a  body  hairy  all  over.  Having  none 
of  the  human  customs;  rejoicing  in  the  shadows 
of  the  wood;  and  fleeing  from  intercourse  with 
men." 

From  these  characteristics  the  Satyr  of  the 
blessed  Hieronymus  differs  somewhat  perhaps :  yet 
it  agrees  nevertheless,  with  the  figures  of  the 


Poets.  There  was,  he  says:  "a  man  with  nostrils 
turned  inward  and  a  rough  face  with  horns ;  with 
the  extremes  of  the  body  ending  in  feet  of  goats." 
Which   same   form   the   poets   expressing  most 


clearly,  call  their  Satyrs  lascivious,  shameless, 
two-formed,  two-horned,  and  with  the  wanton 
inclinations  of  the  woods. 

Which  epithets  of  the  ancients,  if  you  explore 
with  the  level  of  truth,  you  will  see  were  them- 
selves not  far  wrong.  (Tulp,  Observationum  Medi- 
carum,  1641,  Bk.  Ill,  chap.  56,  p.  277.) 

And  later,  after  commenting  on  the  false 
descriptions  of  the  ancients,  Tulp  remarks: 

He  who  diminishes  this  faith,  easily  falls  upon 
the  sharp  rocks  of  false  accusations :  and  weakens 
the  authority  of  his  history  by  differing  from  ac- 
cepted opinion.  Such  injury  formerly  hissed,  yet 
in  the  right  way  Herodotus  endured,  a  writer, 
for  the  rest,  not  unbeautiful.  From  him  therefore, 
as  far  as  it  could  be  done  in  so  great  shadows, 
Pliny  culled  out  the  best  observations;  and  was 


Fig.  4.  "Orang-outang,"  knuvvn  tu  have  been  a  chimpan- 
zee. From  Tulp,  1641. 
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content  to  leave  his  satyr  rather  than  the  true  one 
to  posterity.  But  it  was  in  the  service  of  fame; 
and  never  can  one  freely  retreat  from  opinions 
which  have  acquired  age :  nor  from  fables  invented 
by  the  Poets.  The  coming  of  this  Indian  Satyr, 
perchance  becoming  famous,  *may  disperse  their 
dense  fog.  It  is  difficult  to  please  everyone.  (Op. 
cit.,  pp.  278-279.) 

From  the  illustration  found  on  page  275 
of  Tulp's  book  (our  figure  4),  and  labeled 
Homo  sylvestris,  Orang-outang,  one  may 
with  difficulty  decide  whether  it  was  drawn 
from  a  chimpanzee  or  an  orang-outan. 
Happily  in  this  instance  we  know  that  the 
writer  had  first-hand  acquaintance  with  a 
living  specimen  of  chimpanzee  and  that 
the  artist  must  have  been  at  fault. 

We  have  given  much  attention  to  this 
author's  contribution  to  knowledge  of  the 
anthropoid  apes  chiefly  because  his  is  the 
first  obviously  truthful,  even  if  inaccurate, 
verbal  and  pictorial  description  of  the 
chimpanzee.  That  he  should  have  confused 
it  with  the  orang-outan  is  neither  surpris- 
ing nor  particularly  disconcerting,  since 
identification  is  possible. 

The  work  of  Tulp,  nearly  three  centuries 
ago,  marked  definite  and  important  changes 
in  the  character  of  anthropoid  knowledge. 
Thereafter  description  became  increasingly 
detailed  and  accurate,  although  for  cen- 
turies confusion  of  types  persisted. 

Only  a  few  years  after  publication  by 
Tulp,  Jacob  Bontius  wrote  unmistakably 
of  the  Bornean  orang-outan,  albeit  with 
such  general  description  and  inaccurate 
illustration  that  the  identification  of  his 
subject  depends  primarily  on  its  source  and 
on  his  account  of  its  appearance  and  be- 
havior. Nevertheless  Bontius,  as  truly  rep- 
resentative of  his  times,  is  worthy  of  men- 
tion and  quotation,  if  not  also  of  censure 
for  carelessness. 

Using  for  a  different  type  of  great  ape 
the  names  Homo  silvestris  and  Ourang 
Outang  which  Tulp  had  applied  to  the 
chimpanzee,  Bontius  with  delightful  sar- 
casm remarks: 

Goat-footed  Satyrs,  Sphinges,  and  frisky  fauns. 
Not  even  boys  believe  in:  Yet  regard  this  won- 
derful monster  with  a  human  face,  not  only  like 


the  customs  of  man  in  speaking,  but  also  in  wet- 
ting his  lips  with  weeping.  (Bontius,  Historiae 
Naturalis,  1658,  Bk.  VI,  p.  84.) 

Then  following  a  reference  to  Pliny,  he 
continues: 

But  yet  what  merits  greater  admiration,  I  my- 
self have  seen  several  and  of  both  sexes  walking 
erect,  first  that  young  female  satyr  (whose  figure 


I  here  exhibit)  hiding  her  secret  parts  with  so 
great  modesty  from  unknown  men,  and  also  her 
face  with  her  hands  (if  one  may  speak  thus), 
weeping  copiously,  uttering  groans,  and  expressing 
other  human  acts  so  that  you  would  say  nothing 
human  was  lacking  in  her  but  speech.  The  Java- 
nese say,  in  truth,  that  they  can  talk,  but  do  not 
wish  to,  lest  they  should  be  compelled  to  labor: 
ridiculous,  by  Hercules.  The  name  they  give  to  it 
is  Ourang  Outang,  which  means  a  man  of  the 
woods,  and  they  affirm  that  they  are  bom  from 
the  lust  of  the  Indian  women,  who  mix  with  apes 
and  monkeys  with  detestable  sensuality. 

Let  boys  believe,  who  have  not  yet  to  shave. 
{Op.  cit.,  p.  85.) 

The  illustration  which  as  figure  5  we 


Fig.  5.  Creature  called  "Ourang  Outang,"  evidently  a 
pilose  woman.  From  Bontius,  1658. 
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have  taken  pains  to  reproduce  from  what 
purports  to  be  the  first  edition  of  Bontius' 
book,  instead  of  from  later  reproductions 
which  were  more  or  less  altered,  convinces 
one  that  the  artist's  model  was  a  pilose 
woman. 

Especially  worthy  of  remark  is  the  criti- 
cal attitude  of  Bontius  toward  the  fantas- 
tic imaginings  of  many  of  the  ancients.  In 
this  he  and  Tulp  evidently  were  sympa- 
thetic. 

Quoting  with  apparent  approval  certain 
earlier  authorities  whose  facts  we  know  to 
be  few  and  whose  descriptions  grossly  in- 
accurate, Nieuhoff  refers  to  what  may  have 
been  the  gibbon.  Except  for  the  contribu- 
tion of  Athanasius  Kircher  which  appears 
in  his  volume,  we  probably  should  not  have 
thought  to  include  the  name  of  Nieuhoff  in 
this  chapter.  This  description  from  Kircher 
has  marked  human  interest. 

The  Province  Fokien  hath  an  Animal  perfectly 
resemblinfr  man,  but  longer  arms,  and  all  over 
hairy,  called  Fese,  most  swift  and  greedy  after 
humane  flesh,  which  that  he  may  the  better  make 
his  prey,  he  feigneth  a  laughter,  and  suddenly 
while  the  person  stands  listning,  sieseth.  There  are 
also  in  China  Apes  and  Baboons  of  a  different 
kind,  whereof  some  imitate  Men,  others  Dogs  and 
Cats,  and  are  also  tractable  and  docile  to  admira- 
tion, of  which  take  Father  Roths  relation,  he  be- 
ing an  eye-witness.  The  King  of  Bengala  in  the 
year  1660  dispatched  unto  the  Emperour  of  the 
Mogores  a  solemn  Embassy,  with  many  rich  Pres- 
ents, amongst  which  was  a  Triumphal  Chariot 
drawn  by  two  white  horses  wonderfully  adorned 
with  Gold  and  Gems;  but  that  which  was  more 
worthy  admiration,  the  Charioteer  was  no  humane 
Creature,  for  a  great  Baboon  guided  the  Reins 
with  no  small  skill  and  dexterity,  his  Livery  Cloak 
and  Cap  shining  with  Scarlet  and  Gold,  the  Cham- 
pion, a  great  Mastive  sitting  on  the  highest  seat 
as  in  a  Throne  of  Majesty,  decked  and  adorned 
with  Gold  and  Jewels  in  so  great  splendour,  that 
he  looked  upon  himself  as  a  Demi-god,  and  not  a 
Dog;  his  Valets-de-chambre,  Pages,  and  Lacquies, 
richly  drest  according  to  their  place  and  office, 
were  all  Apes  and  Monkies,  officiously  attending 
round  about  him,  who  so  well  had  learnt  his  les- 
son, that  when  any  person  of  quality  drew  near, 
he  not  only  performed  due  reverence,  making  low 
Congies,  but  his  well  instructed  Life-guard  did 
the  like :  which  the  Emperour  beholding  with 
great  pleasure  and  admiration,  caused  a  high 
Treatment  to  be  prepared  for  them,  where  each 
had  his  own  proper  and  peculiar  Mess,  where  his 


Guests  seated  themselves  with  good  order  and 
gravity.  This  pleasant  Comedy  I  saw  acted  in  the 
Imperial  Palace  at  Agra.  (Nieuhoff,  An  Embassy 
from  the  East-India  Company,  etc.,  1669,  pp. 
91-92  of  appendix.) 

If  our  animal  trainers  surpass  this 
achievement  they  do  well!  One  suspects 
that  gibbons  or  orang-outans,  as  well  as 
monkeys,  may  have  taken  part  in  the  pag- 
eant, and  that  the  term  baboon  is  used  for 
some  other  than  the  animal  now  so  desig- 
nated. 

We  find  in  Olfert  Dapper's  description 
of  Africa,  vague  references  to  a  species  of 
"Satyre"  called  by  the  Negroes  "Quojas- 
Morrou"  and  by  the  Portuguese  "Salvage." 
The  description  leaves  us  uncertain  whether 
the  gorilla  or  chimpanzee  is  meant,  but  the 
names  and  the  following  quotation  con- 
vince us  that  Dapper  had  reference  to  the 
specimen  of  chimpanzee  previously  de- 
scribed by  Tulp, 

It  was  thirty  or  forty  years  ago  that  one  of 
these  animals  was  sent  to  Holland  and  presented 
to  his  Highness,  Prince  Frederick  Henry.  It  was 
the  size  of  a  child  of  three  years,  but  was  easily 
twice  as  broad,  being  of  a  good  carriage,  strong, 
vigorous,  and  agile ;  for  it  Ufted  heavy  articles  and 
carried  them  from  one  place  to  another.  (Dapper, 
Description  de  I'Ajrique,  1686,  p.  366.  Originally 
published  in  Dutch  in  1676.) 

Progress  toward  the  really  useful  and  ob- 
viously consistent  classification  of  animals 
was  even  slower  following  the  Dark  Ages 
than  the  accumulation  of  descriptive  infor- 
mation. From  the  time  of  John  Ray  (1628- 
1705)  it  is  reasonable  to  date  the  develop- 
ment of  modern  systematic  zoology.  He  it 
was  who,  from  the  chaos  of  such  enthusias- 
tic compilers  and  prolific  writers  as  Gesner 
and  Aldrovandi,  produced  order.  The  pub- 
lication of  his  Synopsis  Methodica  Ani- 
malium  Quadrupedum  et  Serpentini  Gene- 
ris in  1693  niarks  the  beginning  of  a  new 
era  for  biology.  Logical,  consistent,  and 
exact  classification  and  nomenclature  are 
absolutely  essential  conditions  for  the  ex- 
tension and  refinement  of  knowledge  of 
organisms.  Already  we  have  presented  am- 
ple evidence  that  anthropoid  references  and 
descriptions  which  do  not  permit  certain 
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identification  are  next  to  valueless.  It  is  be- 
cause principles  of  classification  and  an  ac- 
ceptable nomenclature  were  essential  to  the 
development  of  knowledge  of  the  anthro- 
poid apes  that  we  dwell  appreciatively  on 
the  work  of  John  Ray. 

Le  Comte  (1697,  II,  361-364)  offers  very 
general  descriptions  of  both  types  of  Asi- 
atic anthropoid,  the  orang-outan  and  the 
gibbon.  If  it  were  worth  while  we  might 
mention  several  other  references  of  slight 
historical  importance  which,  while  indicat- 
ing acquaintance  with  one  or  other  of  the 
anthropoids,  mark  relatively  slow  progress 
in  the  extension  of  knowledge. 

As  the  work  of  Ray  set  a  fashion  for 
zoology  and  aroused  enthusiastic  interest 
in  taxonomy,  that  of  Tyson,  distinguished 
comparative  anatomist,  marked  the  begin- 
ning of  exact  and  detailed  description  of 
anthropoid  structure.  It  was  Tyson's  merit 
to  work  discriminatingly,  critically,  and 
painstakingly.  To  close  this  chapter  with 
mention  of  the  epochal  contributions  of 
Ray  and  Tyson  is  peculiarly  fitting.  The 
former  contributed  only  indirectly,  but  sig- 
nificantly, to  the  progress  of  anthropoid 
knowledge,  the  latter  directly  and  to  an 
extraordinary  extent. 

In  the  foregoing  chapter  we  had  occasion 
to  quote  Tyson's  opinion  about  Galen's  use 
of  anthropoid  apes.  Incidentally  some  of 
his  ideas  about  the  mythical  character  and 
confusion  of  ancient  anthropoid  lore  were 
presented.  We  shall  now  attempt  to  char- 
acterize his  "description  of  an  orang- 
outang or  pygmie." 

Tyson's  Anatomy  of  a  Pygmie  is  by  far 
the  most  important  contribution  to  anthro- 
poid knowledge  prior  to  the  eighteenth 
century.  Widely  and  accurately  acquainted 
with  the  writings  of  his  predecessors,  he 
was  much  more  critical  than  they  of  mythi- 
cal data,  inspired  by  a  love  of  research,  ex- 
perienced in  dissection  and  anatomical  de- 
scription, and  disinterestedly  concerned  in 
the  promotion  of  learning.  In  the  preface 
to  his  book  he  remarks: 

And  the  Orang-Outang  (whose  Anatomy  I  here 
give)  being  a  Creature  so  very  remarkable,  and 


rare ;  and  not  only  in  its  External  Shape,  but 
much  more  in  the  Conformation  of  a  great  many 
of  the  inward  Viscera,  so  much  resembling  a 
Man ;  I  thought  I  could  not  be  too  particular,  in 


Fig.  6.  "Orang-outang  or  Pygmie,"  actually  an  immature 
chimpanzee.  From  Tyson,  1699. 


my  Description  of  it;  though  to  some,  who  have 
not  a  Tast  of  these  Matters,  I  may  seem  prolix 
and  tedious.  (Tyson,  1699,  preface.) 

Clearly  perceiving  the  prevalent  confu- 
sion of  primate  types  Tyson  intelligently 
and  earnestly  endeavored  to  set  things 
right.  In  this  connection  his  own  words  are 
of  interest: 

That  the  Pygmies  of  the  Antients  were  a  sort  of 
Apes,  and  not  of  Humane  Race,  I  shall  endeavour 
to  prove  in  the  following  Essay.  And  if  the  Pyg- 
mies were  only  Apes,  then  in  all  probability  our 
Ape  may  be  a  Pygmie;  a  sort  of  Animal  so  much 
resembling  Man,  that  both  the  Antients  and  the 


KNOWLEDGE  THROUGH  THE  SEVENTEENTH  CENTURY  15 


Moderns  have  reputed  it  to  be  a  Puny  Race  of 
Mankind,  call'd  to  this  day,  Homo  Sylvestris, 
The  Wild  Man;  Orang-Outang,  or  a  Man  of  the 
Woods;  by  the  Africans  Quoias  Morrou;  by  others 
Baris,  or  Barris,  and  by  the  Portugese,  the  Sal- 
vage. But  observing  that  under  these  Names,  they 
describe  different  Animals;  for  Distinction-sake, 
and  to  avoid  Equivocation,  I  shall  call  the  Sub- 
ject, of  which  I  am  about  to  give  the  Anatomy, 
a  Pygmie,  from  its  Stature;  which  I  find  to  be 
just  the  same  with  the  Stature  of  the  Pygmies  of 
the  Antients.  Tulpius  'tis  true,  and  Bontius,  and 
Dapper  do  call  it,  Satyrus.  And  tho'  I  am  of  Opin- 
ion, that  the  Satyrs  of  the  Antients  were  of  the 
Ape,  or  rather  Monkey-kind;  yet  for  the  Reasons 
alledged  in  the  following  Essay,  I  cannot  think 
our  Animal  a  Satyr.  The  Baris  or  Barris,  which 
they  describe  to  be  much  taller  than  our  Animal, 
probably  may  be  what  we  call  a  Drill.  But  I  must 
confess,  there  is  so  great  Confusion  in  the  De- 
scription of  this  sort  of  Creature,  which  I  find  is 
a  very  large  Family  (there  being  numerous  Species 
of  them)  that  in  Transcribing  the  Authors  that 
have  wrote  about  them,  'tis  almost  impossible  but 
to  make  mistakes;  from  the  want  of  their  well 
distinguishing  them.  I  shall  endeavour  therefore  in 
my  Account  of  this,  so  to  discriminate  it,  that  it 
may  be  easily  known  again,  where-ever  'tis  met 
with.  Not  that  I  think  in  a  single  Observation  I 
can  be  so  exact,  but  that  I  may  be  liable  to  make 
Errors  my  self,  how  careful  soever  I  have  been. 
{Op.  cit.,  pp.  1-2.) 

That  the  "pygmie"  of  Tyson  was  a 
chimpanzee  is  evidenced  by  its  source,  An- 
gola, in  Africa,  its  skeleton,  and  the  de- 


scription of  its  appearance,  anatomy,  and 
behavior.  Our  author  recognized  discrep- 
ancies in  the  accounts  of  the  orang-outan 
given  by  Bontius  and  Tulp  and  seriously 
doubted  whether  they  were  describing  the 
same  creature.  Actually  we  know  now  that 
Tulp  wrote  of  the  chimpanzee  (as  did 
Tyson  also)  and  Bontius  of  the  orang- 
outan. 

Although  it  does  not  particularly  con- 
cern us  as  students  of  psychobiology,  we 
are  impelled  to  mention  the  conspicuous 
merit  of  Tyson's  anthropometric  and  ana- 
tomical observations  by  contrast  with  those 
of  most  of  his  predecessors. 

From  the  Dark  Ages  and  the  early 
period  of  the  revival  of  learning  and  re- 
awakening of  interest  in  natural  science, 
six  names  stand  forth  as  associated  with 
notable  contributions  to  the  literature  on 
the  infrahuman  primates.  They  are:  Ges- 
ner,  Aldrovandi,  Tulp,  Bontius,  Ray,  and 
Tyson.  Gesner  and  Aldrovandi  supplied  in- 
valuable compilations  of  information,  Ray 
prepared  the  ground  for  an  absolutely  es- 
sential taxonomy,  and  Tulp,  Bontius,  and 
Tyson  made  progress  toward  increasingly 
exact  description  of  the  behavior,  appear- 
ance, and  anatomy  of  chimpanzee  and 
orang-outan. 


CHAPTER  THREE 


PROGRESS  OF  ACQUAINTANCE  WITH  THE  ANTHROPOID  APES 
DURING  THE  EIGHTEENTH  CENTURY 


PRIOR  to  intimate  acquaintance  with 
the  anthropoid  literature  we  had 
planned  to  arrange  our  materials 
under  types  and  to  trace  through  the  cen- 
turies the  increase  in  knowledge  of  each  in 
turn.  As  we  proceeded  with  our  task  it  be- 
came clear  that  this  would  necessitate  far 
more  repetition  of  reference  and  statement 
of  fact  than  would  a  simple  chronological 
presentation.  In  the  foregoing  chapter  we 
have  described  typical  or  outstanding  con- 
tributions in  order  of  publication,  but  here- 
after we  shall  occasionally  depart  from  the 
chronological  order  in  considering  signal 
and  temporally  approximated  studies  of  a 
given  type,  topic,  or  method  of  procedure. 
In  so  doing  we  shall  sacrifice  logical  con- 
sistency to  what  we  hope  may  prove  the 
convenience  of  the  reader,  intelligibility, 
clarity,  and  brevity. 

The  farther  we  go  in  this  historical  sur- 
vey the  more  sketchy  it  necessarily  be- 
comes and  the  fewer,  relatively,  the  signifi- 
cant contributions  which  can  be  mentioned. 
In  default  of  completeness  of  reference  and 
review  we  have  endeavored  to  indicate  cor- 
rectly trends  of  interest,  discovery,  and 
method.  It  has  been  impossible  to  present 
any  considerable  part  of  the  factual  con- 
tent of  publications.  This  material  is  more 
appropriate,  however,  in  the  later  parts  of 
the  volume  in  which  we  deal  in  detail  with 
scientific  knowledge  of  each  of  the  princi- 
pal groups  of  anthropoid  ape. 

During  the  eighteenth  century  special 
zoological  studies  of  the  anthropoids  be- 
came increasingly  numerous.  Previously, 
the  contributions  of  lay  writers  of  natural 
history,  travelers,  explorers,  government 
agents,  and  those  on  special  missions,  had 
predominated.  Perhaps  the  chief  single 
cause  for  this  radical  change  in  the  char- 


acter of  anthropoid  studies  was  the  growth 
of  a  vigorous  interest  in  zoological  taxon- 
omy and  resulting  stimulation  of  observa- 
tion of  the  external  appearance  and  in- 
ternal structure  of  animals.  In  any  event 
the  eighteenth  century  was  far  more  impor- 
tant in  its  scientific  progress  than  any 
previous  period,  and  in  it  the  second  half, 
more  significant  by  far  than  the  first. 

The  influence  on  anthropoid  knowledge 
of  the  development  of  taxonomy  or  sys- 
tematic zoology  demands  further  comment. 
Following  the  stimulating  work  of  Ray  at 
the  close  of  the  seventeenth  century,  there 
appeared  during  the  eighteenth  century 
three  notable  figures:  Linnaeus,  Buff  on,  and 
Cuvier.  About  each  of  these  builders  of 
zoology  gathered  disciples,  critics,  and  in- 
dependent followers.  We  may  mention  only 
a  few  of  the  train  who  as  classifiers,  natu- 
ralists, or  both,  advanced  knowledge  of  the 
anthropoid  apes,  or  prepared  the  way  for 
epochal  progress  by  rendering  the  identifi- 
cation of  subjects  more  certain.  There  are 
I.  Klein  (1751),  Brisson  (1756),  Erxleben 
(1777),  Blumenbach  (1775,  1825),  Pen- 
nant (1781),  Vicq-d'Azyr  (1792),  E.  Geo- 
ffroy-Saint-Hilaire  and  G.  Cuvier  (1795). 

As  a  general  tribute  to  the  work  of  this 
group  of  enthusiastic  seekers  for  bases  of 
classification  and  nomenclature,  we  may 
say  that  the  fundamental  importance  of 
taxonomy  is  attested  by  the  entire  history 
of  anthropoid  research.  If  we  should  at- 
tempt to  present  adequately  the  anthro- 
poid materials  and  discussions  published 
during  the  eighteenth  century  by  taxono- 
mists,  our  chapter  would  stretch  to  a  vol- 
ume. 

The  contributions  to  anthropoid  lore,  in 
no  way  distinguished,  from  1700  to  1750 
are  exemplified  by  the  works  of  Bosman 
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(1705),  Schouten  (1707),  Leguat  (1708), 
Beeckman  (1718),  Careri  (1727),  Du 
Halde  (1736),  Boreman   (1739),  Scotin 


Fig.  7.  "Singe"  from  Java,  presumably  intended  to  repre- 
sent the  orang-outan.  From  Leguat,  1708. 


(1739),  Smith  (1744),  and  Barbot  (1746). 
We  shall  utilize  them  to  indicate  the  nature 
of  interest  and  inquiry  and  the  extent  of 
progress  in  the  first  half  of  the  century. 

Bosman,  a  traveler^  in  describing  the 
animals  of  Guinea  mentions  a  fawn-col- 
ored creature,  little  shorter  than  a  man, 
called  in  Flemish  smitten. 

Do  as  I  do,  Sir,  and  believe  whatever  you  wish 
to;  one  fact  to  which  I  can  attest  is  that  these 
animals  are  horribly  wicked  and  seem  to  have 
been  created  only  to  do  evil.  .  .  . 

These  monkeys  have  a  rather  ugly  shape,  as  do 
the  second  species,  which  they  would  resemble  in 
every  respect  were  it  not  that  scarcely  a  quarter 
of  them  are  as  large  as  the  first  species.  The  best 


thing  that  can  be  said  of  these  monkeys  is  that 
they  can  learn  nearly  everything  one  wishes.  (Bos- 
man,  1705,  p.  259.) 

The  orang-outan  is  described  by  Schou- 
ten, Leguat,  and  Beeckman  without  addi- 
tion to  existing  information,  but  with  un- 
failing repetition  of  the  superstitions  of  the 
natives.  Beeckman  for  several  months  kept 
a  young  orang-outan  with  him.  The  draw- 
ing (fig.  8)  which  we  have  borrowed  from 
his  book  certainly  does  not  convict  any  one 
of  accurate  observation  and  delineation. 

There  are  numerous  trivial  and  enter- 
taining references  to  the  apes.  For  example, 


that  of  the  voyager  Careri,  who  recounts 
the  old  story  of  how  apes  or  monkeys 
safely  effect  the  destruction  of  large  oys- 


Fig.  8.  '-Ihe  Oran-ootan"  of  Borneo.  Irom  Beeckman, 
1718. 
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ters  by  slipping  stones  between  the  open 
halves  of  the  shell.  (Careri,  1727,  V,  155- 
156.) 

In  a  compilation  avowedly  for  the  enter- 


Fig.  9.  "Female  Pygmy  or  Chimpanzee."  From  Boreman, 
1739- 


tainment  of  the  young,  Boreman  tells  of 
the  appearance  and  manner  of  life  of  the 
chimpanzee.  His  facts  mostly  are  bor- 
rowed from  Tyson.  Referring  to  a  female 
specimen  which  was  brought  from  Angola 
to  England  in  1738,  and  which  we  with 
difficulty  imagine  to  have  been  the  subject 
of  the  drawing  from  Boreman's  book  (fig. 
4,  p.  22),  reproduced  herein  as  figure  9, 
that  author  writes: 

The  Chimpanzee  was  very  pretty  Company  at 
the  Tea-table,  behav'd  with  Modesty  and  good 
Manners,   and    gave   great    Satisfaction   to  the 


Ladies  who  were  pleased  to  honour  her  with  their 
Visits,  by  several  rational  and  seemingly  diverting 
little  Actions;  it  would  fetch  its  little  Chair,  and 
sit  in  it  naturally,  like  a  Humane  Creature,  whilst 
it  drank  Tea :  It  would  take  the  Dish  in  its 
Hand,  and  if  the  Liquor  was  two  hot,  wou'd 
pour  the  Tea  into  the  Saucer  to  cool  it,  and  so  in 
various  little  Things,  mimick  Man  to  a  surpris- 
ing degree.  (Boreman,  1739,  p.  24.) 

Scotin  observed  the  chimpanzee  of  1738, 
and,  still  more  important,  engraved  it  on 
brass.  We  had  almost  quoted  "skilfully  en- 
graved" when  a  glance  at  the  accompany- 
ing figure  10  (from  Scotin,  1739,  p.  564) 
inhibited  us! 

Accounts  of  the  chimpanzee,  brief  and 
obviously  based  largely  on  the  reports  of 
natives,  are  given  also  by  Smith  (1744), 
who  presents  a  curious  engraving  (p.  147) 
of  a  creature  called  the  Mandrill;  and  by 


Barbot  (1746),  in  whose  writings  we  find 
nothing  but  the  usual  commonplaces  and 
fancies. 

The  painter-naturalist  Edwards  (1758- 
64)  stands  as  a  somewhat  notable  figure  in 


Fig.  10.  llie  London  chimpanzee  of  1738.  trom  hcotin, 
1739- 
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the  history  of  anthropoid  knowledge  be- 
cause in  addition  to  writing  a  readable 
popular  description  of  the  "man  of  the 
woods"  he  illustrated  it  with  a  figure  en- 


Fig.  II.  Chimpanzee,  orang-outan,  or  both?  From  Ed- 
wards, 1758-64. 


titled  "The  Satier,  Sauage,  Wild-man, 
Pigmy,  Orang-outang,  Chimp-anzee  &c., 
A.D.  1757,  Geo.  Edwards,  Delin.et  Sculp.," 
in  which  he  so  skilfully  mingled  the  struc- 
tural characters  of  orang-outan,  chimpan- 
zee, and  gibbon  that  one  cannot  more 
exactly  name  the  figure  than  by  the  syno- 
nyms which  the  artist  himself  used. 
Whereas  one  portion  of  Edwards'  descrip- 
tion refers  unquestionably  to  the  orang- 
outan,  another  is  applicable  only  to  the 
chimpanzee.  In  his  illustration,  which  we 
present  as  figure  1 1 ,  the  full-length  drawing 
suggests  the  chimpanzee,  whereas  the  pro- 
file resembles  the  orang-outan.  It  is  but 
natural  then  that  we  should  find  it  difficult 
to  think  of  him  as  an  anthropoid  authority. 

In  the  Anthropomorpha  of  Hoppius 
(1760),  who  was  a  pupil  of  Linnaeus,  one 


discovers  a  historical  disquisition  sugges- 
tive of  the  writings  of  Gesner  and  Aldro- 
vandi.  Although  the  work  marks  progress 
in  acquaintance  with  anthropoid  types, 
contains  some  new  information,  and  is  in 
certain  respects  more  critical  and  construc- 
tive than  many  similar  writings  of  the  six- 
teenth and  seventeenth  centuries,  it  gives 
the  reader  a  lively  impression  of  the  mea- 
gerness  and  inexactitude  of  knowledge  at 
that  period. 

That  Hoppius  was  acutely  dissatisfied 
with  the  materials  which  he  could  com- 
mand is  thus  indicated: 

Since  therefore  no  one,  without  extraordinary 
delight  and  wonder,  can  look  upon  the  living  genus 
of  Simiae,  so  utterly  ridiculous  and  curious,  those 
just  mentioned,  which  are  most  like  men,  should 
be  studied  with  open  minds  by  experts  in  natural 
history.  Wherefore  one  comes  to  wonder  how  it 
has  happened  that  man,  eager  to  learn,  has  left 
them  hitherto  in  darkness,  nor  has  wished  with 
so  little  reasonableness  to  know  the  Troglodytes, 
who  are  nearest  to  himself.  Many  mortals  spend 
their  days  in  the  study  of  their  appetites  and  de- 
sires and  anxiously  cogitate  thus  alone:  in  what 
manner  they  may  heap  up  for  themselves  food 
and  treasures  howsoever  scraped  together;  nor  is 
the  case  different  with  the  greatest  part  of  those 
who  seek  the  Indies  in  ships :  to  whom  alone  it 
happens  that  they  see  the  genus  of  the  Troglo- 
dytes :  these,  gaping  with  open  mouths  at  so  much 
wealth,  think  it  beneath  their  notice  to  scrutinize 
the  nature  of  natural  objects  and  to  explore  their 
economy.  But  what,  I  ask,  may  be  more  con- 
veniently an  object  of  delight,  even  to  Monarchs 
themselves,  than  to  contemplate  the  animals  of 
their  home  close  at  hand,  whom  we  can  never  ad- 
mire enough.  Would  it  not  be  easy  for  the  King, 
to  whose  will  certainly  a  whole  race  bends,  to  get 
possession  of  them?  It  would  lead  not  a  little  to 
Philosophy,  if  one  were  to  spend  a  day  with  any 
of  them,  exploring  how  far  human  wit  exceeds 
theirs,  what  distance  lies  between  Brutish  and  ra- 
tional discrimination;  so  that,  moreover,  light 
would  arise  for  students  of  natural  science  from  a 
complete  description  of  them.  This  concerns  me, 
for  I  am  doubtful  by  what  characteristic  marks 
the  Troglodytes  are  distinguished  from  Man,  ac- 
cording to  the  principles  of  natural  history;  so 
near  are  some  among  the  genera  of  Men  and 
Apes  as  to  structure  of  body :  face,  ears,  mouth, 
teeth,  hands,  breasts;  food,  imitation,  gestures, 
especially  in  those  species  which  walk  erect  and 
are  properly  called  Anthropomorpha,  so  that 
marks  sufficing  for  the  genera  are  found  with 
greatest  difficulty.  (Hoppius,  op.  cit.,  2d  ed.,  1789, 
pp.  75-76.) 
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Familiar  with  the  lore  of  the  ancients 
and  the  facts  and  superstitions  of  his  own 
time,  Hoppius  described  verbally  and  pic- 
torially  four  types  of  Anthropomorpha : 
Pygmaeus  (uncertainly  identifiable  as  the 
orang-outan),  Satyrus  (the  chimpanzee), 
Lucifer  (wholly  imaginary),  and  Troglo- 
dyta  (also  imaginary).  Although  like  his 
textual  matter,  the  illustrations  of  Hoppius 
are  borrowed  from  other  authors,  and  that 
not  without  alterations,  we  have  repro- 
duced as  figure  12,  for  the  entertainment 
and  enlightenment  of  the  reader,  the  draw- 
ings which  appear  on  his  page  76.  Could 
one  more  impressively  represent  the  status 
of  knowledge  of  the  anthropoid  apes  in  the 
middle  of  the  eighteenth  century? 

The  famous  Natural  History  of  Buffon 
(1749-67,  vol.  14,  1766),  written  almost 
simultaneously  with  the  Anthropomorpha 
of  Hoppius,  contrasts  arrestingly  with  the 
latter.  Aside  from  being  delightfully  writ- 
ten, it  is  a  reasonably  authoritative  source 
of  information  which,  therefore,  we  shall 
have  abundant  cause  to  refer  to  and  draw 
upon  in  our  later  chapters.  If  the  reader 


wishes  a  single  reference  for  the  materials 
of  this  chapter,  and  the  historical  period 
which  it  represents,  it  must  be  the  work  of 
the  gifted  French  naturalist. 

Even  those  with  training  in  a  learned 
profession  and  in  the  natural  sciences  fre- 
quently have  written  mistakenly  and, 
therefore,  misleadingly  of  the  great  apes. 
Edward  Bancroft,  M.D.,  is  an  unfortunate 
example,  for,  relying  too  much  on  the 
truthfulness  of  the  native  Indians,  he  at- 
tributed to  Guiana  in  South  America  an 
orang-outan  "much  larger  than  either  the 
African  or  Oriental,  if  the  accounts  of  the 
natives  may  be  relied  on."  (Bancroft,  1769, 
p.  130.)  We  quote  the  last  phrase  in  ex- 
tenuation. Yet  one  marvels  that  so  utterly 
false  a  statement,  from  the  pen  of  a 
physician,  could  have  got  into  print  so 
recently. 

While  reading  thus  far  in  these  histori- 
cal chapters  many  must  have  noted  the 
paucity  of  references  to  gibbons  and  the 
lack  of  descriptive  information.  This  defect 
is  now  to  be  partially  remedied,  for  in  the 
last  half  of  the  eighteenth  century  several 
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eminently  useful  accounts  of  the  gibbon 
were  published.  We  have  selected  as  ex- 
amples those  of  de  Visme  (1769),  Turpin 


Fig.  13.  Male  and  female  gibbons.  From  de  Visme,  1769. 


(1771),  and  van  Iperen  and  Schouman 
(1784). 

As  occurring  in  the  interior  of  Bengal, 
de  Visme  tells  of  the  Golok,  which  we 
readily  identify  as  a  gibbon.  His  drawings, 
our  figure  13,  also  represent  a  gibbon.  We 
quote  the  following  comment  on  de  Visme's 
observations  chiefly  because  of  the  point  it 
gives  to  our  remark  about  the  value  of 
Buffon's  Natural  History. 

The  monkey,  of  which  Mr.  De  Visme  has  sent 
this  drawing  and  short  account,  seems  to  be  very 
like,  if  not  the  same  with  the  ape  without  a  tail, 
described  by  Mr.  De  Buffon  in  the  XlVth  volume 
of  the  Histoire  Naturelle,  p.  92,  under  the  name 
of  the  Gibbon,  which  it  bears  in  some  parts  of 
the  East-Indies.  This  species  is  found,  he  says, 
along  the  coast  of  Coromandel,  at  Mallacca,  on 
the  Molucca  islands,  and  upon  the  confines  of 
China.  It  grows  to  be  upwards  of  four  feet,  walks 
on  its  hind  legs,  and  sometimes  on  all  four.  The 
hair,  with  which  it  is  covered,  is  either  brown  or 
black :  round  about  its  face  is  a  circle  of  greyish 
hairs;  its  eyes  are  large,  but  sunk  in  its  head;  its 
ears  naked;  its  face  flat,  and  of  a  copper  colour. 
It  is  of  a  placid  disposition ;  its  motions  are  gen- 
tle; it  was  fed  with  bread,  fruits,  almonds.  But 
the  most  singular  characteristic  is,  the  great  length 
of  its  arms;  and  though  Mr.  De  Visme  takes  no 
notice  of  this  circumstance  in  his  description,  his 
drawing  seems  to  indicate  it ;  but  in  a  less  striking 
manner  than  that  of  Mr.  De  Buffon,  who  adds, 
that,  when  the  animal  is  upright,  it  can  touch  the 
ground  with  its  hands.  (De  Visme,  1769,  p.  73.) 

Among  the  "monkeys"  of  Siam,  Turpin 


mentions  the  onke.  It  is  the  white-handed 
gibbon  of  current  natural  history.  The  au- 
thor's description  of  this  animal's  appear- 
ance and  behavior,  although  brief,  is  use- 
ful. 

In  a  quite  different  category,  scientifi- 
cally, than  the  contributions  of  de  Visme 
and  Turpin,  is  that  of  van  Iperen  and 
Schouman,  who  in  1784  published  what 
appears  to  be  the  best  early  description  of 
a  species  of  gibbon.  The  native  name  for 
this  creature,  wau-wau  (or  wah-wah), 
these  authors  say  is  supposed  by  some  to 
be  taken  from  its  resemblance  to  a  little 
old  woman,  the  meaning  of  the  Javanese 
wah.  They,  however,  believe  that  it  is  taken 
instead  from  the  animal's  cry. 

Although  many  authors  previously  had 
supplied  descriptions  of  the  gibbon  suffi- 


Fig.  14.  "The  Great  Gibbon."  From  liuffon,  1766,  vol.  14. 


cient  for  general  identification,  it  remained 
for  van  Iperen  and  Schouman  to  trace  the 
history  of  the  subject  and  to  give  a  rea- 
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sonably  complete  account  of  the  appear- 
ance, sounds,  general  behavior,  points  of 
difference  from  other  species,  and  physical 
measurement  of  the  wau-wau.  They  state 


Fig.  15.  The  "Jocko"  or  chimpanzee.  From  Buffon,  1766, 
vol.  14. 


that  the  Javanese  distinguish,  chiefly  on 
the  basis  of  coloration,  three  species  of 
which  the  wau-wau  is  the  gray  and  black. 
It  was  natural  that  in  contrasting  the  wau- 
wau  with  other  species  of  gibbon  they 
should  come  to  question  the  practicability 
of  classing  it  with  them.  Finally  they  con- 
cluded that  wau-wau  and  gibbon  are  dif- 
ferent types  of  tailless  ape.  Considering 
the  prevalent  confusion  of  types  and  the 
abundance  of  contradictory  statements,  the 
contribution  of  van  Iperen  and  Schouman 
must  be  regarded  as  of  unusual  scientific 
merit. 

The  unprecedented  taxonomic  activity 
and  progress  of  this  period,  with  its  ag- 
gressive search  for  characters  useful  in 


identification  and  classification,  stirred  in- 
terest in  similarities  and  relationships.  In- 
evitably there  arose  queries,  arguments, 
disputes  about  the  relationship  of  anthro- 
poid apes  to  man.  Although  many  of  the 
eminent  systematists  might  fairly  be  men- 
tioned in  this  connection,  the  outstanding 
figure,  because  of  his  warmth  and  energy, 
is  Monboddo  (1773,  1784).  Writing  much 
and  lucidly,  although  not  always  with  un- 
impeachable logic  and  fairness,  he  reviewed 
for  his  own  purposes  much  of  the  available 
information  about  anthropoid  apes.  In 
marshaling  facts  relative  to  relationships 
he  proved  to  his  satisfaction  the  close  struc- 
tural and  psychobiological  similarity  be- 
tween man  and  great  ape,  and  insistently 
argued  that  speech  is  not  distinctively 
human. 

Contrasted  with  Monboddo,  the  philo- 
sophically minded,  is  Long,  the  historian, 
who  in  1774  while  recounting  the  history 
of  Jamaica,  a  land  wholly  devoid  of  an- 
thropoids, became  engaged  with  the  per- 
plexing problem  of  relations,  and  discussed 
it  both  intelligently  and  with  fair  com- 
mand of  information. 

Although  he  also  was  keenly  interested 
in  relations,  it  would  be  grossly  misleading 
to  class  Blumenbach  with  Monboddo  and 
Long,  since  he  approached  the  subject 
rather  by  giving  impetus  to  anthropological 
observation  than  by  speculative  argument 
or  historical  description.  One  finds  many 
excellent  comparisons  of  structure  and  be- 
havior and  various  well-founded  arguments 
in  Blumenbach 's  On  the  Natural  Variety 
of  Mankind  (1775),  along  with  generally 
reliable,  but  in  the  main  secondhand,  his- 
torical and  descriptive  anthropoid  mate- 
rials. The  intellectual  quality  of  this  au- 
thor and  his  bias  concerning  relationship 
are  made  clear  by  these  few  sentences: 

It  is  indeed  beyond  all  doubt  that  the  fiercest 
nations,  the  Californians,  the  inhabitants  of  the 
Cape  of  Good  Hope,  &c,  have  a  peculiar  sort  of 
speech,  and  plenty  of  definite  words,  and  that  ani- 
mals on  the  contrary,  whether  they  be  like  man 
in  structure,  as  the  famous  orang-utan  is,  or  ap- 
proach man  in  intelHgence,  to  use  the  words  of 
Pliny  about  the  elephant,  are  destitute  of  speech, 
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and  can  only  emit  a  few  and  those  equivocal 
sounds.  That  speech  is  the  work  of  reason  alone, 
appears  from  this,  that  other  animals,  although 
they  have  nearly  the  same  organs  of  voice  as 
man,  are  entirely  destitute  of  it.  (Blumenbach, 
1775,  quoted  from  1865  ed.,  pp.  83-84.) 

Another  property  of  man  comes  directly  from 
the  foregoing,  namely,  his  two  hands,  which  I 
consider  belong  to  mankind  alone;  whereas  apes, 
on  the  contrary,  must  either  have  four  or  none  at 
all,  of  which  the  great  toe  being  separated  from 
the  other  fingers  of  the  feet  serves  the  same  pur- 
poses which  the  thumbs  do  in  the  hands.  This 
is  so  certain,  that  on  that  account  alone  the 
foetus  said  by  Robinet  to  be  that  of  a  pongo, 
must  certainly  be  considered  a  human  embryo, 
even  if  no  notice  be  taken  of  the  other  propor- 
tions of  the  bodily  parts,  and  the  whole  structure 
which  is  entirely  human.  (P.  86.) 

Although  "relationship"  during  the  eight- 
eenth century  attracted  the  attention  of 
many,  and  monopolized  that  of  a  few,  able 
individuals,  it  was  not  until  the  nineteenth 
century  that  it  became  a  dominant  intel- 
lectual issue.  The  chief  factual  contribu- 
tions for  which  it  may  be  held  responsible 
in  the  eighteenth  century  are  studies  of  the 
vocal  mechanism,  speech,  or  other  forms 
of  vocalization,  and  the  characteristics  of 
hand  and  foot  in  anthropoid  apes  as  com- 
pared with  man. 

In  the  second  edition  of  his  remarkable 
essay  on  The  Origin  and  Progress  of  Lan- 
guage (1774)  Lord  Monboddo  inserted  a 
letter  from  a  former  "captain  of  a  ship 
trading  with  the  slave  coast  of  Africa"  in 
which  the  gorilla  is  mentioned  among  three 
"classes  or  species"  of  African  apes. 

Of  this  animal  there  are  three  classes  or  species ; 
the  first  and  largest  is,  by  the  natives  of  Loango, 
Malemba,  Cabenda,  and  Congo,  called  or  named 
Impungu.  This  wonderful  and  frightful  produc- 
tion of  nature  walks  upright  like  man;  is  from  7 
to  9  feet  high,  when  at  maturity,  thick  in  propor- 
tion, and  amazingly  strong;  covered  with  longish 
hair,  jet  black  over  the  body,  but  longer  on  the 
head;  the  face  more  like  the  human  than  the 
Chimpenza,  but  the  complexion  black;  and  has 
no  tail.  (Monboddo,  1774,  I,  281.) 

The  Impungu  of  this  letter,  in  our 
opinion,  is  the  gorilla,  for  in  addition  to 
describing  the  giant  ape  consistently,  the 
author  contrasts  it  with  the  chimpanzee. 
Apparently  Monboddo  has  supplied  the 


only  unmistakable  and  scientifically  use- 
ful reference  to  the  gorilla  in  the  literature 
of  the  eighteenth  century. 

To  Vosmaer,  Camper,  and  Wurmb  we 
owe  the  signally  important  original  contri- 


butions of  the  century.  While  others  for 
the  most  part  were  content  to  recount  the 
stories  of  natives,  with  a  few  original  obser- 
vations thrown  in,  or  to  re-present  materials 
already  many  times  printed,  these  three, 
Dutchmen  all,  relied  on  original  inquiry, 
and  as  anatomists  made  themselves  inti- 
mately acquainted  with  the  appearance, 
structure,  and  many  aspects  of  the  be- 
havior of  the  orang-outan. 

Vosmaer's  historical  introduction  to  his 
description  of  a  very  rare  and  odd  species 
of  monkey  (1778)  indicates  his  inability  to 
distinguish  the  African  chimpanzee  from 
the  Asiatic  orang-outan.  This,  however,  is 
not  to  be  wondered  at.  While  doubting 
even  the  existence  of  the  rumored  "great 
orang-outan,"  for  twenty  years  he  dili- 
gently sought  reliable  information  about  it, 
or  a  living  specimen.  In  1776,  he  suc- 
ceeded in  obtaining  one  from  Borneo.  His 
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account  of  the  appearance,  daily  life,  and 
behavior  of  this  specimen  is  of  finer  sci- 
entific quality  than  much  of  the  more  re- 
cent behavioral  work  with  anthropoid  apes. 
Because  the  publication  of  Vosmaer  is  of 
wholly  exceptional  importance,  and  pre- 
eminently worthy  of  use  in  our  later  spe- 
cial discussion  of  the  behavior  of  the  orang- 
outan,  more  lengthy  exposition  or  comment 
in  this  historical  chapter  is  inappropriate. 

The  orang-outan  is  the  subject  also  of  a 
valuable  contribution  by  Camper.  From  his 
excellent  historical  introduction  one  dis- 
covers that  he  had  read  critically  the  prin- 
cipal works  of  his  predecessors,  and  unlike 
most  of  them  had  dissected  the  orang- 
outan  as  well  as  several  other  primates.  Of 
identification  he  pertinently  and  plainly 
remarks : 

It  is  useless  to  repeat  here  what  has  already 
been  written  of  this  species  by  Buffon  (vol.  14, 
p.  48),  inasmuch  as  this  great  and  indefatigable 
naturalist,  never  having  seen  a  real  Orang, — one 
from  Borneo — ,  was  induced  by  an  error  of  Tul- 
pius  and  Tyson,  to  place  this  great  tailless,  Afri- 
can ape  in  the  kingdom  of  Angola  and  in  Guinea, 
among  the  true  Orangs,  from  which  they  differ 
considerably,  as  we  shall  show. 

That  which  has  been  said  of  the  African  apes, 
that  which  has  been  recounted  by  voyagers  of 
Pongos,  Jockos,  etc.,  cannot,  under  any  condition, 
be  applied  to  the  animal  in  question;  I  shall  not 
adopt  much  of  what  has  been  alleged  in  this  re- 
spect by  the  general  nomenclators,  by  Linnaeus, 
for  example,  and  by  his  pupil  Hoppius,  of  the 
simple  conjectures,  the  miserable  reports  and  false 
descriptions.  I  say  the  same  of  Brisson  and,  in 
short,  of  all  the  authors.  These  writers  never  saw 
the  Orang  of  Borneo,  when  they  undertook  to 
give  them  names,  and  they  were,  in  spite  of  them- 
selves, mistaken,  because  they  never  gave  a  clear 
and  exact  description  of  this  rare  and  unique  ani- 
mal. Edwards  is  the  only  one  who  can  be  consid- 
ered to  have  written  something  with  certainty; 
but,  as  he  was  neither  an  anatomist  nor  a  natu- 
ralist, and  only  a  very  mediocre  painter,  he  gave 
us  only  a  very  poor  description  and  a  still  worse 
illustration.  He  observed  correctly,  however,  that 
Tyson's  illustration  of  the  Orang  was  by  no  means 
satisfactory;  but  that  a  certain  Captain  Beeck- 
man  described,  in  the  voyage  to  Borneo,  made 
in  1 718,  an  Orang,  which,  though  similar  to  his 
own,  was  not  quite  the  same;  for,  in  truth,  it 
could  not  be  the  same  creature,  if  it  is  true  that 
this  animal  was  covered  with  hair  in  the  places 
thought  to  be  characteristic  of  human  beings, 
since  it  is  on  the  back  and  on  the  outside  of  the 


legs  and  arms  that  the  Orang  is  the  most  hairy, 
as  Aristotle  has  already  observed.  (Camper,  1779, 
from  1803  ed.,  I,  44-46.) 

We  have  quoted  thus  at  length  to  indi- 
cate at  once  the  persistent  confusion  of 
types  and  our  author's  critical  acumen.  Fi- 
nally, as  basis  for  his  great  contribution  to 
our  knowledge  of  the  anthropoids  Camper 
possessed  a  fund  of  information  gathered 
from  the  study  of  living  specimens,  meas- 
urement of  cadavers,  and  complete  dissec- 
tions. Although  his  descriptions  of  behavior 
are  useful,  his  morphological  contribution 
is  of  surpassing  value  because  he  was  pri- 
marily an  anatomist. 

In  concluding  the  anatomical  section  of 
his  book  Camper  writes: 

I  believe  I  can  conclude,  after  enumerating  all 
the  external  and  internal  specific  characters  in 
such  great  number  in  the  Orang,  which  I  have 
described  and  illustrated  with  the  most  scrupulous 
exactitude,  that: 

First,  the  Orang  differs  greatly  from  Man  as 
much  in  shape  as  in  height,  and  in  behavior;  that 
he  is  unable  to  speak  or  to  sit  down  like  man,  or 
to  he  on  his  back,  and  still  less  to  grasp  anything, 
because  his  thumb  is  much  too  short. 

Secondly,  that  the  Orang  is  actually  a  quad- 
ruped, with  great  similarity  to  certain  monkeys 
(singes),  such,  for  example,  as  the  Gibbon,  and 
the  Pygmy  of  Tyson,  but  that,  on  the  other  hand, 
he  differs  from  them  greatly  in  vocal  organs,  and 
in  the  skeletal  arrangement  of  the  hands  and- 
other  parts  of  the  body;  that  he  is  furthest  re- 
moved from  the  Pithecus,  above  all  in  vocal  or- 
gans, shape  of  the  body,  intestines,  and  in  skele- 
ton, particularly  that  of  the  hands. 

The  Orang-Outang  of  B&rneo  is  consequently 
an  animal  which  should  be  placed  in  the  general 
class  of  monkeys  (singes)  or  four-handed  animals 
(quadrumanes) ;  but  which  however  forms  a  to- 
tally disinct  species.  {Op.  cit.,  pp.  145-146.) 

In  a  briefer  communication  transmitted 
to  the  Royal  Society  of  London,  and  pub- 
lished in  the  same  year  with  his  epoch- 
making  book  on  the  orang-outan.  Camper 
discusses  the  structure  and  functions  of 
the  "organs  of  speech"  of  the  orang-outan. 
His  conclusion,  however  well  it  may  then 
have  seemed  to  be  founded,  sounds  to  the 
present-day  reader  dogmatic  and  overin- 
clusive. 

Having  dissected  the  whole  organ  of  voice  in 
the  Orang,  in  apes,  and  several  monkies,  I  have  a 
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right  to  conclude,  that  Orangs  and  apes  are  not 
made  to  modulate  the  voice  like  men :  for  the  air 
passing  by  the  rima  glottidis  is  immediately  lost 
in  the  ventricles  or  ventricle  of  the  neck,  as  in 
apes  and  monkies,  and  must  consequently  return 
from  thence  without  any  force  and  melody  within 
the  throat  and  mouth  of  these  creatures :  and  this 
seems  to  me  the  most  evident  proof  of  the  inca- 
pacity of  Orangs,  apes,  and  monkies,  to  utter  any 
modulated  voice,  as  indeed  they  never  have  been 
observed  to  do.  (Camper,  1779a,  p.  155.) 

Grave  misgivings  about  the  correctness 
of  some  of  Camper's  conclusions  do  not  les- 
sen our  admiration  for  his  contribution  of 
fact.  Together  he  and  Vosmaer,  by  con- 
spicuously impressive  example,  established 
a  new  and  highly  profitable  fashion  in  an- 
thropoid research. 

The  interesting  story  of  the  capture  of 
the  "great  orang-outan"  (adult)  finally 
studied  by  Vosmaer,  is  told  by  Rader- 
macher,  who  after  listing  the  known  speci- 
mens, presumptively  of  orang-outans,  and 
inviting  attention  to  their  small  size,  ap- 
proximately two  and  one-half  feet  in 
height,  continues: 

The  large  species,  described  by  Buffon  and  other 
authors  as  of  the  size  of  a  man,  is  held  by  many 
to  be  a  chimera.  And  perhaps  this  would  have 
long  been  a  riddle,  if  Palm,  merchant  and  resi- 
dent of  Rembang,  in  his  journey  from  Landak  to 
Pontiana,  had  not  shot  one  and  sent  it,  in  hquor, 
to  Batavia,  which  same  by  the  Batavia  Co.  was 
immediately  sent  to  Netherlands  to  Heer  A,  Vos- 
maer for  the  collection  of  His  Illustrious  Highness. 
Heer  Palm  wrote  me  as  follows :  "Herewith  you 
receive,  against  all  expectation,  (altho  I  had  previ- 
ously offered  more  than  one  hundred  ducats  to 
the  Borneans  and  Banjarees  for  an  orang  outan 
of  four  to  five  feet)  one  which  I  killed  about 
eight  o'clock  in  the  morning  in  this  region.  Long 
have  we  been  busy,  with  every  means  thought  of, 
and  in  the  deepest  wilderness,  about  half  way  to 
Landak,  to  capture  this  terrible  creature  alive. 
Moreover  we  have  this  day  been  more  beset  to 
hold  him,  at  once  taking  care  that  we  should  not 
be  hit  by  him;  the  while  he  incessantly  broke 
green  branches  in  pieces  and  threw  them  at  us. 
This  game  lasted  until  four  o'clock  in  the  after- 
noon ;  then  we  decided  to  give  him  the  bullet : 
maybe  in  this  I  succeeded  too  well,  a  better  than 
I  has  not  always  shot  at  such  a  mark;  the  bullet 
went  just  in  the  side  in  the  upper  part  of  the 
body,  and  thus  is  the  animal  little  harmed.  We 
brought  him  yet  living  in  the  piroque,  bound  him 
to  the  posts  of  the  roof  of  the  quay  which  served 
us  as  a  tent ;  where  in  the  morning  when  we  went 


to  get  him,  he  was  found  dead."  (Radermacher, 
1780?,  quoted  from  3d  ed.,  1826,  pp.  65-66.) 

Evidently  before  this  orang-outan  was 
sent  to  Holland  it  was  examined  by  Wurmb 
(1781)  whose  careful  account  of  its  exter- 
nal appearance,  including  a  long  list  of 
physical  measurements,  together  with  a  his- 
torical discussion,  was  published  in  the 
same  volume  as  the  article  by  Rader- 
macher just  quoted.  That  Wurmb 's  de- 
scription of  the  "great  orang-outan"  was 
deemed  of  peculiar  scientific  importance  is 
evidenced  by  the  fact  that  Jansen  (1796) 
translated  it  from  Dutch  into  French,  and 
in  1798  it  was  translated  into  English  for 
publication  in  the  Philosophical  Magazine. 
In  the  same  year  it  was  adversely  criti- 
cized by  Geoffroy-Saint-Hilaire,  who  be- 
lieved that  instead  of  "the  large  orang- 
outan  or  Pongo"  Wurmb  had  discovered  a 
new  species  of  ape. 

I  shall  not  pursue  any  farther  an  explanation  of 
the  characterising  marks  which  it  exhibits  to  natu- 
ralists. I  have  said  enough  to  prove  that  it  is  not 
the  orang  outang  or  pongo,  but  that  it  ought  to 
be  considered  as  a  species  unknown  before  the 
publication  of  Wurmb's  memoir.  I  am  far  from 
reproaching  that  observer  for  his  mistake.  At  the 
time  when  he  wrote  his  description  the  natural 
history  of  the  orang  outangs  was  involved  in  such 
obscurity,  that  he  must  naturally  have  considered 
his  ape  to  be  the  same  animal  as  the  large  orang 
outang  or  pongo  of  Buffon.  Naturalists  were  then 
far  from  being  convinced  that  this  animal,  such  as 
it  is  described  in  the  immortal  work  of  that  cele- 
brated author,  is  an  imaginary  being  to  which 
Buffon  has  assigned  a  form  and  characterising 
marks,  by  confounding,  under  the  same  name, 
and  in  the  same  description,  six  different  species 
of  apes  described  by  travellers.  (E.  Geoffroy- 
Saint-Hilaire,  1798a,  pp.  341-342.) 

Although  we  have  mentioned  only  the 
more  important  and,  for  one  reason  or  an- 
other, typical  publications  of  the  period, 
we  have  all  but  finished  our  survey  of 
progress  in  anthropoid  research  during  the 
eighteenth  century.  Despite  growing  inter- 
est and  increased  enthusiasm  for  the  col- 
lection and  study  of  specimens,  the  three 
principal  known  types  of  anthropoid  ape 
were  generally  confused  even  at  the  end  of 
the  century.  The  gorilla,  as  a  scientific  ob- 
ject, was  practically  unknown;  the  gibbon 
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was  uncertainly  known  because  of  contra- 
dictory descriptions  attributable  to  differ- 
ent species,  and  the  chimpanzee  and  orang- 
outan  continued  to  be  confused,  partly  be- 
cause of  the  long  standing  assumption  of 
two  varieties,  the  black  in  Africa  and  the 
red  in  Asia. 

It  will  profit  us  historically  to  take  our 
end-of-the-century  orientation  from  the 
systematists.  Turton's  translation  of  Gme- 
lin's  edition  of  the  Systema  Naturae  of 
Linnaeus  mentions  under  the  Simla  six 
sorts  of  tailless  ape:  (i)  Troglodytes,  the 
black-coated  ape  from  Angola  (probably  a 
chimpanzee,  barely  possibly  the  gorilla). 
(2)  Satyrus,  of  which  there  are  three  spe- 
cies; (a)  the  red-coated  ape  of  Borneo 
(then  and  now  called  orang-outang);  (b) 
a  second  species  or  type  of  Satyrus  called 
Pongo,  found  in  Java  and  Guinea  and  of 
much  greater  size  than  the  Bornean  orang- 
outang (this  also  may  refer  to  the  adult 
orang-outang,  chimpanzee,  or  gorilla) ;  (c) 
a  third  species  of  Satyrus  smaller  than 
either  of  the  others  (possibly  the  immature 
Pongo).  (3)  Lar,  long-armed  apes  (which 
we  recognize  as  gibbons),  found  in  India. 
Three  species  are  mentioned  which  are  dis- 
tinguished by  differences  in  color  mark- 
ings and  size.  (4)  Sylvanus,  the  Pigmy  of 
Africa  and  Ceylon  (possibly  this  also  re- 
fers to  the  chimpanzee).  (5)  Inuus,  the 
African  Magot  (our  Barbary  ape).  (6) 
Suilla,  the  hog-faced  ape  (undoubtedly  a 
species  of  monkey).  (Linne,  1806,  I,  10- 

II.) 

That  it  is  not  easy  to  identify  the  vari- 
ous types  of  ape  mentioned  by  Gmelin  is 
obvious.  Kerr,  in  his  translation  of  Gme- 
lin's  Linnaeus,  lists  as  Simiae:  (i)  Chim- 
panzee, S.  troglodytes,  great  ape;  (2) 
Orang-outang,  5.  satyrus,  Homo  sylves- 
trius;  (3)  Pongo,  S.  satyrus  pongo,  also 
called  Homo  sylvestrius  and  orang-outang; 
(4)  Jocko,  S.  satyrus  jocko;  (5)  the  Great 
Gibbon,  S.  longimana,  the  long-armed  ape. 
(White,  1799,  pp.  29-31.) 


Pennant,  adversely  critical  of  the  system 
of  Linnaeus,  proposed  in  his  History  of 
Quadrupeds  (1781)  seven  divisions  of  the 


Fiu.  17.  "Lont: -armed  Aiif,"  doubtless  a  gibbon.  From 
Pennant,  1793. 


tailless  ape:  Great  apes.  Pigmy  apes,  Long- 
armed  apes  (Lesser  and  Malacca),  Golok, 
Lar,  Barbary,  and  Hog-faced.  One  readily 
discovers  in  this  list  the  adult  manlike  apes 
as  "great  apes,"  their  young  as  "pigmy 
apes,"  and  three  species  of  gibbon  as  "long- 
armed  apes,"  "Golok,"  and  "Lar."  Neither 
the  Barbary  nor  the  hog-faced  ape  belongs 
to  the  group  of  anthropoids  as  at  present 
defined.  (See  3d  ed.,  1793,  of  Pennant.) 

It  seems  almost  incredible,  yet  it  is  evi- 
dently true,  that  with  all  their  descriptive 
and  taxonomic  efforts  the  scientists  of  the 
eighteenth  century  made  small  progress  to- 
ward the  satisfactory  and  certain  identifi- 
cation and  classification  of  the  four  types 
of  anthropoid  ape  then,  as  now,  existent. 


CHAPTER  FOUR 


THE  EMERGENCE  OF  THE  GORILLA 


OUR  task  of  tracing  the  growth  of 
I  scientific  knowledge  of  the  anthro- 
poid apes  to  the  time  when  all  of 
the  types  were  definitely  recognized  and 
distinguishable  remains  incomplete.  At  the 


Fig.  i8.  The  chimpanzee,  misnamed  "Pongo"  by  the  au- 
thor. From  Audebert,  1800. 

end  of  the  eighteenth  century  confusion 
still  reigned  and  the  gorilla  was  virtually 
unknown.  In  this  chapter  we  shall  depart 
farther  than  heretofore  from  the  simple 
chronological  arrangement  of  our  materials 
in  order  to  indicate  with  brevity  informa- 
tional trends  and  advances  with  respect  to 
topics  and  types.  Our  principal  theme  will 
necessarily  be  the  scientific  discovery  of  the 


gorilla.  The  period  covered  extends  ap- 
proximately to  1865.  Thereafter  scientific 
study  of  the  anthropoid  apes  rapidly  be- 
came systematic,  specialized,  and  intensive. 

Contributions  marking  the  transition 
from  the  spirit  of  the  eighteenth  century 
to  that  of  the  nineteenth,  and  also  typical 
of  the  early  years  of  the  new  century,  are 
those  of  Audebert  (1800)  and  Shaw 
(1800),  the  former  essentially  an  artist,  the 
latter  a  zoologist.  Following  in  the  foot- 


Fig.  19.  The  orang-outan  (immature),  by  the  author  mis- 
named ''Jc'cko."  From  Audebert,  iSoo.  This  is  from  an  ex- 
cellent colored  plate. 


Steps  of  Buffon,  Audebert  undertook  to  de- 
scribe the  known  primates  and  to  picture 
them  accurately  from  life.  Shaw,  by  con- 
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trast,  was  a  masterly  assembler  of  infor- 
mation who  in  his  fourteen-volume  general 
zoology  presented  the  anthropoid  informa- 


Fig.  20.  The  gibbon  "Simla  lar."  From  Audebert,  1800. 


tion  of  his  time.  Because  of  the  admirable 
quality  of  their  expositional  labors,  these 
two  writers,  though  otherwise  sharply  con- 
trasted, belong  together.  They  are  equally 
worthy  of  consultation  and  reference.  From 
them  we  may  appropriately  take  our  topi- 
cal departure,  since  original,  as  contrasted 
with  compilational,  publications  became  in- 
creasingly numerous  and  important  as  the 
century  advanced.  Neither  Audebert  nor 
Shaw  was  entirely  clear  as  to  anthropoid 
types,  relations,  and  characters,  and  neither 
recognized  the  existence  of  the  gorilla. 

Previously  we  have  remarked  that  classi- 
ficatory  or  taxonomic  interest  and  effort 
follow  upon,  and  perhaps  spring  from, 
crude  and  undifferentiated  naturalistic  ac- 
tivity. Similarly  in  the  anthropoid  research 
of  the  nineteenth  century  we  observe 
morphological  interest  arising  from  and 
rapidly  supplementing  the  taxonomic. 
Quickly  it  gained  headway  and  became  a 
new  zoological  fashion,  so  that  the  century 
presently  came  to  seem  preeminently  the 
era  of  morphology.  In  these  reflections  we 


are  not  overlooking  the  growth  and  direc- 
tive influence  of  the  Dutch  school  of 
anatomy  in  the  previous  century. 

Although  this  volume  is  devoted  to  an- 
thropoid behavior  we  cannot  fairly  omit 
mention  of  the  nature  and  influence  of 
taxonomic  and  anatomical  contributions.  In 
the  nineteenth  century  G.  Cuvier,  Blumen- 
bach,  Illiger,  the  Geoffroy-Saint-Hilaires, 
de  Blainville,  and  Owen  are  conspicuous 
for  their  contributions  to  zoological  sci- 
ence, and  each  assisted  notably  in  the  ad- 
vancement of  knowledge  of  the  anthropoid 
apes.  They  introduced  ideas,  methods, 
hypotheses,  and  through  admirable  con- 
structive effort  and  the  marshaling  of  facts 
radically  altered  the  status  of  their  sci- 
ence. 

Although  many  other  able  biologists 
during  the  early  years  of  the  century  aided 
in  developing  and  perfecting  the  classifica- 
tion and  morphological  description  of  the 
anthropoid  apes,  de  Blainville  and  Owen 


Fig.  21.  The  "Moloch,"  perhaps  the  gray  gibbon  or  wau- 
wau,  Hylobates  Icuciscus.  From  Audebert,  1800. 


for  many  reasons  deserve  special  mention. 
The  one  contributed  abundantly  to  his- 
tory, taxonomy,  and  anatomy;  the  other. 
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with  remarkable  accuracy,  energy,  and 
clarity,  to  anatomical  description. 

Excellent  general  and  naturalistic  ac- 
counts of  the  anthropoid  apes  appear  to  be 
distinctive  of  the  period.  Better  than  any 
other  sources  they  indicate  the  growth  of 
knowledge  and  the  trends  of  interest.  The 
reader  who  would  quickly  and  with  mini- 
mum effort  make  himself  master  of  what 
was  known  about  the  apes  in  the  second 
quarter  of  the  century  cannot  do  better 
than  read  carefully  the  Natural  History  of 
Monkeys,  Opossums,  and  Lemurs  (1838),^ 
and  Martin's  General  Introduction  to  the 
Natural  History  of  Mammiferous  Animals 
(1841).  These  books  should  be  in  the  U- 
brary  of  every  student  of  primate  behavior. 
Unfortunately  they  are  rare  and  relatively 
little  known.  The  general  description  of 
anthropoid  life  by  Boitard  (1842),  al- 
though of  the  same  period,  is  less  satisfac- 
tory than  the  works  of  Rennie  and  Martin, 
whereas  the  more  recent  and  more  widely 
known  natural  history  of  Brehm  (1864-69) 
is  preeminently  useful. 

Anyone  who  reads  in  order  Gesner 
(1551),  Buffon  (1766),  Rennie  (1838), 
Martin  (1841),  and  Brehm  (4th  ed.,  1922) 
on  the  anthropoid  apes  will  experience  a 
series  of  impressions  covering  the  charac- 
teristics of  human  interest,  the  nature  and 
methods  of  inquiry,  and  the  scope  and  re- 
liability of  information  during  successive 
periods.  We  strongly  recommend  this  in- 
tellectual recreation  to  any  reader  who  may 
wish  to  supplement  our  brief  historical  out- 
line. 

In  the  nineteenth  century  confusion  of 
orang-outan  and  gibbon  does  not  appear, 
but  separation  of  chimpanzee  and  orang- 
outan  was  less  definite  and  certain.  This 
defect  in  systematic  knowledge  and  prac- 
tice rapidly  corrected  itself,  and  in  most 
of  the  reputable  scientific  contributions  of 
the  century  the  African  anthropoids  are 
recognized  as  distinct  from  the  Asiatic.  It 
was  in  182 1   that  Traill  described  the 

1  This  anonymous  work,  published  in  a  series 
called  "The  Menageries,"  is  attributed  to  James 
Rennie  and  by  us  listed  under  his  name. 


anatomy  of  the  chimpanzee  under  the  name 
of  "orang-outang."  The  confusion,  however, 
existed  in  name  alone,  for  this  author  dis- 
tinguished from  his  African  specimen  the 
Indian  brown  orang-outan. 

The  narrative  of  a  journey  through 
China  by  Abel  (1818)  contains  a  service- 
able account  of  the  history  of  acquaintance 
with  the  Bornean  orang-outan,  together 
with  description  of  certain  aspects  of  be- 
havior. This  author  also  deemed  it  neces- 
sary to  direct  attention  to  the  confusion  of 
the  Bornean  orang-outan  with  the  African 
ape,  which  he  states  to  be  the  "Pongo." 

Later  Abel  (1825)  published  an  account 
of  the  capture  of  a  huge  male  orang-outan. 
With  recourse  to  physical  measurements 
and  drawings  he  described  the  "remains." 
Especially  emphasized  in  this  contribution 
are  the  size  ("a  full  head  taller  than  any 
man  on  board")  and  the  extraordinary 
tenacity  of  life  of  this  creature  when  mor- 
tally wounded. 

Further  clarifying  accounts  of  the  struc- 
ture, mode  of  Hfe,  and  behavior  of  the 
orang-outan  are  found  in  Jeffries  (1825), 
Grant  (1828),  Tiedemann  (1827),  who 
compared  the  brain  of  the  orang-outan 
with  that  of  man,  Temminck  (1835-41)^ 
who  acceptably  monographed  the  primates,, 
and  Schlegel  and  Miiller  (1839-44). 

James  Brooke,  in  a  letter  read  before  the 
London  Zoological  Society  in  1841,  an- 
nounces the  shipment  to  London  of  five  live 
orang-outans  and  states  that  he  can  prove 
the  existence  of  two,  if  not  three,  distinct 
species  in  Borneo.  His  communication  con- 
tributes also  to  the  natural  history  and 
morphology  of  the  ape. 

Pursuing  his  interest  in  species  and  geo- 
graphical distribution,  Fitzinger  (1853) 
reviews  the  history  of  the  orang-outan  in 
scientific  literature  and  concludes  from  the 
records  and  his  own  observations  that  there 
probably  exist  two  species  in  Borneo  and 
two  in  Sumatra. 

These  typical  and  important  contribu- 
tions, selected  from  many  which  would  be 
mentioned  in  an  exhaustive  study,  fairly 
represent  trends  of  interest,  inquiry,  and 
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progress.  They  have  been  selected  to  mark 
decisively  the  achievement  of  such  knowl- 
edge of  the  orang-outan  that  confusion  was 


Fig.  22.  Drawing  of  a  gibbon.  From  Harlan,  1825. 


rendered  impossible  and  the  differentiation 
and  identification  of  species  facilitated. 

With  the  gibbon  the  case  is  different, 
because  of  the  multiplicity  of  species  and 
the  consequent  greater  difficulty  in  obtain- 
ing adequate  taxonomic  data.  Though  this 
ape  was  known  to  the  ancients  even  earlier 
perhaps  than  the  orang-outan,  and  to  sci- 
ence at  least  as  early,  progress  toward  ade- 
quate knowledge  of  it  has  been  slower. 
Prior  to  the  nineteenth  century  three  or 
four  apes,  identifiable  by  us  as  gibbons. 


had  been  described,  and  in  the  early  years 
of  the  century  this  number  was  increased 
to  half  a  dozen.  During  the  first  half  of  the 
nineteenth  century  general  acquaintance 
with  the  genus  and  its  several  species  was 
furthered  more  or  less  notably  by  Raffles 
(1822),  E.  Geoffroy-Saint-Hilaire  and 
F.  Cuvier  (1824),  and  Horsfield  (1824). 
An  exceptionally  interesting  description  of 
a  male  specimen  of  Hylobates  syndactyla  is 
given  by  Bennett  (1834). 

However,  even  as  late  as  1834  Lewis 
could  write  as  follows: 

These  animals  have  been  placed,  by  recent  sys- 
tematic naturalists,  as  a  sub-genus  of  the  Ourangs, 
with  which  they  were  confounded  by  the  earlier 
writers.  But  their  organization  demonstrates  much 
more  recession  from  the  great  standard,  man,  than 
the  latter,  more  especially  in  the  elongation  of  the 
anterior  extremities,  and  their  dental  peculiarities. 
Illiger,  a  Prussian  anatomist,  has  designated  them 
under  the  term  HYLOBATES,  to  express  their 
habits  as  inhabitants  of  the  forests,  and  some  re- 
markable additions  have  been  made  to  the  genus, 
so  that  five  species  have  been  described  by  Les- 
son in  his  supplement  to  Buffon,  viz.,  H.  Syn- 
dactylus,  the  Siamang;  H.  Lar,  the  Great  or 
Black  Gibbon;  H.  Leuciscus,  Moloch  or  Cinere- 
ous Gibbon;  H.  Variegatus,  Little  Gibbon  or 
Wouwou;  H.  Unko,  the  Ounko.  To  which  num- 
ber Dr.  Harlan,  of  Philadelphia,  added  another 
which  he  termed  Concolor.  (Lewis,  1834,  p.  32.) 

This  taxonomic  misadventure  is  surpris- 
ing in  view  of  the  materials  available.  For 
although  the  literature  on  the  gibbon  was 
scanty  and  unsatisfactory,  even  by  com- 
parison with  that  on  the  orang-outan,  it 
offered  no  obvious  excuse  for  placement  of 
the  two  animals  in  the  same  genus. 

General  systemic,  naturalistic,  and  ana- 
tomic works  provide  ample  evidence  that 
by  the  middle  of  the  century  (see  Elliot, 
1913,  III,  150  ff.)  the  structure  and  natu- 
ral history  of  the  gibbon  were  known  as 
intimately,  if  not  as  fully  and  accurately, 
as  those  of  the  orang-outan  and  chimpan- 
zee. The  statement  does  not  apply  to  be- 
havior, because  the  relative  delicacy  of  the 
animals  had  prevented  their  successful 
transfer  to  Europe  and  limited  opportuni- 
ties for  observation  of  living  specimens. 

As  a  matter  of  fact  confusion  of  orang- 
outan  and  chimpanzee  very  nearly  ended 
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with  the  previous  century  and  it  is  some- 
what misleading,  and  unfair  to  zoological 
authorities  of  the  period,  to  exhibit  in- 
stances of  its  persistence.  Nevertheless  they 
occurred. 

By  1850  significant  inquiries  already 
mentioned,  including  those  of  leading  sys- 
tematists  and  anatomists,  had  established 
separate  genera  for  chimpanzee,  orang- 
outan,  and  gibbon.  Explanation  of  the  long 
persistent  confusion  of  chimpanzee  and 
orang-outan,  and  insistence  on  their  asso- 
ciation in  a  single  genus,  is  found  in  the 
remarkable  differences  between  the  young 
and  the  adult  stages  of  these  manlike  apes 
and  the  extreme  difficulty  of  scientific  ob- 
servers in  getting  trustworthy  information 
about  either  stage  of  development  or  source 
of  specimens. 

Definite  knowledge  of  the  gorilla  is  pe- 
culiar in  several  respects  but  chiefly  in  its 
recency.  As  object  of  scientific  study  this 
ape  simply  did  not  exist  at  the  beginning 
of  the  nineteenth  century,  and  it  was  not 
until  the  middle  of  the  century  that  it  was 
definitely  described  and  generally  accepted 
as  a  new  genus  of  anthropoid  ape. 

As  an  introduction  to  the  following 
chronological  account  of  the  history  of  sci- 
entific acquaintance  with  the  gorilla  we 
shall  briefly  review  what  may  be  considered 
prescientific  references  to  the  animal.  We 
consider  those  which  we  shall  present  sam- 
ples, for  we  lack  even  the  desire  to  present 
a  complete  list  of  the  works  of  explorers, 
travelers,  adventurers,  hunters,  and  others 
in  which  more  or  less  definite  and  unmis- 
takable reference  to  the  giant  ape  appears. 

Hanno's  description  of  the  gorilla  in  the 
fifth  century,  b.c,  we  have  already  (p.  3) 
cited  as  in  our  opinion  inapplicable.  The 
next  mention  of  a  large  unidentified  ape  is 
that  of  Battell  (Purchas,  1625),  whose 
"Pongo"  surely  was  the  gorilla,  while  the 
native  term  engeco  used  by  him  (p.  10) 
designates  the  chimpanzee.  The  third 
plausible  reference  has  been  overlooked  or 
for  other  reasons  neglected  by  most  his- 
torians. It  is  to  be  found  in  the  second 
edition  of  Monboddo's  work  on  language 


(1774)  as  already  quoted  (p.  23).  The 
evidence  convinces  us  that  the  gorilla  was 
the  object  of  remark  by  Monboddo's  in- 
formant and  that  he  had  reasonably  re- 
liable although  scanty  information.  It  is 
difficult  to  understand  why  this  letter, 
when  published  in  so  important  a  book  as 
that  of  Lord  Monboddo,  should  not  have 
stirred  naturalists  and  adventurers  to  de- 
termined search  for  the  giant  ape. 

Some  forty  years  later  Bowdich  (1819) 
in  his  Mission  from  Cape  Coast  Castle  to 
Ashantee  wrote  thus  of  the  African  anthro- 
poid apes: 

The  African  Ourang-outan  (Pithecus  Troglo- 
dites)  is  found  here,  the  one  I  saw  was  two  feet 
and  a  half  high,  but  said  to  be  growing.  I  offered 
a  fair  price  for  it,  considering  they  are  not  rare 
there,  and  would  not  give  more  when  I  heard  of 
one  being  already  in  England.  The  native  name  is 
Inchego :  it  had  the  cry,  visage,  and  action  of  a 
very  old  man,  and  was  obedient  to  the  voice  of 
its  master;  its  agony  on  espying  the  panther  on 
board  was  inconceivable.  There  is  a  curious  va- 
riety of  monkeys.  The  favourite  and  most  ex- 
traordinary subject  of  our  conversations  on  natu- 
ral history,  (which  I  introduce  merely  to  excite 
enquiry)  was  the  Ingena,  compared  with  an 
Ourang-outan,  but  much  exceeding  it  in  size,  be- 
ing generally  five  feet  high,  and  four  across  the 
shoulders;  its  paw  was  said  to  be  even  more  dis- 
proportionate than  its  breadth,  and  one  blow  of  it 
to  be  fatal;  it  is  seen  commonly  by  those  who 
travel  to  Kaylee,  lurking  in  the  bush  to  destroy 
passengers,  and  feeding  principally  on  the  wild 
honey,  which  abounds.  Their  death  is  frequently 
accelerated  by  the  silliness  which  characterizes 
most  of  their  actions :  observing  men  carry  heavy 
burthens  through  the  forest,  they  tear  off  the 
largest  branches  from  the  trees,  and  accumulating 
a  weight  (sometimes  of  elephants  teeth,)  dispro- 
portionate even  to  their  superior  strength,  emu- 
lously  hurry  with  it  from  one  part  of  the  woods 
to  another,  with  little  or  no  cessation,  until  the 
fatigue,  and  the  want  of  rest  and  nourishment, 
exhausts  them.  (Bowdich,  1819,  pp.  440-441.) 

In  the  light  of  what  we  now  know  of  the 
native  names  for  chimpanzee  {engeco)  and 
gorilla  (engena),  it  is  wholly  reasonable  to 
infer  that  the  extraordinary  subject  of  con- 
versation was  the  gorilla.  Yet  even  this 
unmistakable  reference,  perhaps  because  it 
appeared  in  a  general  account  of  the  king- 
dom of  Ashantee  instead  of  in  a  biological 
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publication,  failed  to  discover  the  giant  ape 
to  scientists. 

Another  quarter  century  and  the  gorilla 
actually  emerged!  Its  discovery  is  owing 
primarily  to  the  naturalistic  interest  of 
Protestant  missionaries  and  their  personal 
contacts  with  eminent  anatomists.  Wilson 
and  Savage  are  the  missionaries  to  whom 
chief  credit  belongs,  Wyman  and  Owen 
their  scientific  collaborators.  Jointly,  in 
1843-44,  Savage  and  Wyman  had  pub- 
lished observations  on  the  external  charac- 
ters and  habits  of  the  chimpanzee  Troglo- 
dytes niger,  Geoff,  and  in  1847  their  co- 
operation led  to  brief  description  of  the 
appearance,  habits,  and  cranial  structure 
of  the  Enge-ena,  which  obviously  is  one 
spelling  of  a  local  name  for  the  gorilla. 
Savage  in  the  same  year  had  sent  to  the 
English  anatomist  Owen  some  drawings  of 
the  skull  of  a  form  of  ape  which  he  pro- 
posed to  call  Troglodytes  gorilla  in  dis- 
tinction from  Troglodytes  niger,  the  chim- 
panzee. 

The  publication  of  Savage  and  Wyman 
stands  as  the  first  scientific  account  of  the 
gorilla.  As  such  it  is  worthy  of  quotation. 
The  opening  paragraphs  are  of  peculiar  in- 
terest as  showing  inadequate  knowledge  of 
the  taxonomic  literature  of  the  period. 

Four  species  of  anthropoid  Simiae,  commonly 
known  as  Orangs,  have  been  described  by  natural- 
ists; of  these,  three  are  found  in  the  eastern 
world,  either  on  the  continent  of  Asia,  or  the 
islands  of  Borneo,  Sumatra  and  Java,  and  a 
fourth  on  the  western  coast  of  Africa.  In  the  East 
there  exists 

I.  Simia  satyrus,  Lin.  Pithecus  satyrus,  Geoff.; 
S.  Abellii,  Fisch.;  L'Ourang  outang,  Cuvier; 
Red  ourang.  This  is  the  species  most  fre- 
quently exhibited  in  an  immature  condition, 
in  America  and  Europe,  and  is  obtained  in 
Cochin  China,  Malabar,  and  Borneo. 
II.  S.  Wurmbii,  Fisch.  Pongo  Wurmbii,  Kuhl. 
Grand  Ourang-outang,  Geoff.  Dusky  orang; 
from  Borneo. 

III.  S.  Morio,  Owen.  Of  this  species  the  cranium 
has  been  described  by  Prof.  Owen,  but  its 
external  characters  are  not  yet  well  known 
to  naturalists. 

In  Africa  is  found 

IV.  Troglodytes  niger,  Geoff.  Chimpanzee,  Black 
Orang,  Enge-eco,  Jocko.  This  doubtless  is  the 


Barris  of  Pyrard  de  Laval,  the  Smitten  of 
Bosman,  Quinipe.se  of  De  la  Brosse,  and  the 
Quojas  moras  of  Tulpius. 

The  existence  of  a  second  species  in  Africa,  does 
not  appear  to  have  been  recognized  by  naturalists, 
nor  in  fact  has  there  been  hitherto  adduced  any 
evidence  on  which  its  existence  might  be  predi- 
cated, except  the  vague  statements  of  the  different 
voyagers  and  travellers.  But  these,  resting  princi- 
pally on  information  derived  from  the  natives, 
and  not  on  the  personal  observation  of  the  nar- 
rator, are  in  general  so  mingled  with  absurd  and 
marvellous  accounts,  that  they  have  been  deserv- 
edly regarded  as  unworthy  of  credence.  (Savage 
and  Wyman,  1847,  pp.  417-418.) 

Continuing,  the  authors  express  their 
opinion  that  the  Pongo  of  Battell  is  prob- 
ably identical  with  their  Enge-ena  and 
state  that: 

The  "Ingena,"  referred  to  by  Bowdich,  in  his 
mission  to  Ashantee,  is  probably  the  Enge-ena  of 
the  natives  of  the  Gaboon,  though  his  statement, 
that  the  animal  was  "five  feet  high  and  four 
across  the  shoulders,"  detracts  from  the  credibility 
of  his  narrative.  Whatever  doubt  may  have  here- 
tofore existed,  the  following  notices  of  the  habits, 
and  external  characters,  and  descriptions  of  the 
crania  and  some  of  the  bones,  will  serve  most 
satisfactorily  to  confirm  the  statements  of  Battell 
and  Bowdich,  with  regard  to  the  existence  of  a 
second  African  Orang,  and  to  demonstrate  that  it 
is  as  specifically  distinct  from  the  Troglodytes 
niger,  as  from  the  Orangs  of  Borneo  and  Sumatra. 
The  specific  name,  gorilla,  has  been  adopted,  a 
term  used  by  Hanno,  in  describing  the  "wild 
men"  found  on  the  coast  of  Africa,  probably  one 
of  the  species  of  the  Orang.  (Pp.  419-420.) 

The  killing  of  an  Enge-ena  is  considered  an  act 
of  great  skill  and  courage,  and  brings  to  the  vic- 
tor signal  honor.  A  slave  to  an  Mpongwe  man, 
from  an  interior  tribe,  killed  the  male  and  female 
whose  bones  are  the  origin  of  this  article.  On  one 
occasion  he  had  succeeded  in  killing  an  elephant, 
and  returning  home  met  a  male  Enge-ena,  and  be- 
ing a  good  marksman  he  soon  brought  him  to  the 
ground.  He  had  not  proceeded  far  before  the  fe- 
male was  observed,  which  he  also  killed.  This  act, 
unheard  of  before,  was  considered  almost  super- 
human. The  man's  freedom  was  immediately 
granted  to  him,  and  his  name  proclaimed  abroad 
as  the  prince  of  hunters. 

It  is  said  that  this  animal  exhibits  a  degree  of 
intelMgence  inferior  to  that  of  the  Chimpanzee; 
this  might  be  expected  from  its  wider  departure 
from  the  organization  of  the  human  subject.  I 
could  not  ascertain  that  more  than  one  or  two 
at  most  of  the  young  had  ever  been  captured. 
One  was  taken  and  kept  for  a  year  by  a  native, 
and  then  sold  to  a  Frenchman,  but  it  died  on  the 
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passage  home.  Whether  the  skeleton  was  preserved 
is  not  known.  No  information  respecting  its  habits 
in  a  state  of  domestication  could  be  had  upon 
which  reliance  might  be  placed.  (P.  425.) 

The  authors  conclude: 

From  the  preceding  descriptions  there  can  be  no 
reason  to  doubt  that  the  Enge-ena  is  specifically 
distinct  from  the  Enche-eco  or  Chimpanzee,  the 
only  member  of  the  sub-genus  Troglodytes  hith- 
erto recognized  by  naturalists.  From  the  Enche- 
eco  it  is  readily  distinguished.  (P.  436.) 

This  historical  landmark  in  anthropoid 
literature  includes  a  table  of  comparative 
physical  measurements  for  orang-outan, 
chimpanzee,  gorilla,  and  man. 

Meanwhile,  the  distinguished  anatomists 
Jeffries  Wyman,  of  Boston,  and  Richard 
Owen,  of  London,  were  simultaneously  en- 
gaged in  examining  evidences  for  the  ex- 
istence of  a  type  of  anthropoid  ape  new  to 
science.  But  whereas  the  former,  thanks  to 
assistance  of  the  missionaries,  Wilson  and 
Savage,  had  crania  and  other  skeletal  parts 
for  study,  Owen  initially  based  his  conclu- 
sions on  drawings  of  the  skull.  At  first  he 


Fig.  23.  Drawing  of  a  young  gorilla.  From  I.  Geoffroy- 
Saint-Hilaire,  185 1. 


declined,  with  justifiable  conservatism,  to 
believe  a  new  species  had  been  discovered. 
Subsequently  and  after  careful  study  of 


osteological  materials,  he  decided  that  they 
so  far  differed  from  Troglodytes  niger  as 
to  justify  the  establishment  of  a  species. 


Fig.  24.  Adult  gorilla  and  young.  From  Gervais,  1854. 


which  in  honor  of  its  discoverer.  Savage,  he 
proposed  to  call  Troglodytes  savagei 
(Owen,  1859). 

In  the  course  of  the  next  few  years  Owen 
published  several  important  studies  of  the 
gorilla  which,  although  primarily  morpho- 
logical, contain  certain  valuable  observa- 
tions on  behavior  and  natural  history 
(1859a,  1 86 1,  1866).  An  important  mem- 
oir appeared  in  1865. 

In  1 85 1  Isidore  Geoff roy-Saint-Hilaire 
announced  to  his  scientific  colleagues  re- 
ceipt by  the  Museum  of  Natural  History 
in  Paris  of  two  preserved  specimens  of  ape 
called  in  the  Gaboon  Gina  or  Engina  and 
belonging  to  the  species,  so  remarkable  and 
still  so  little  known  by  naturalists,  desig- 
nated as  gorilla.  This  note  was  published 
in  1852  and  in  it  the  author  tells  us  that 
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since  1828  his  father,  Etienne  Geoffroy- 
Saint-Hilaire,  had  suspected  the  existence 
of  a  second  type  of  African  ape. 

Further  account  of  the  characteristics  of 
Troglodytes  gorilla  was  supplied  by  Henry 
Ford  (1852-53),  whose  brief  descriptive 
communication  to  the  Academy  of  Natural 
Sciences  of  Philadelphia  is  said  to  have 
been  accompanied  by  a  fine  skeleton  of  the 
ape. 

The  first  general  treatise  known  to  us  in 
which  the  gorilla  is  described  along  with 
the  other  anthropoid  apes  is  that  of  Gervais 
(1854).  Under  the  names  "Troglodytes, 
Gorille,  Orang,  and  Gibbon"  this  author 
acceptably  describes  the  structure,  habits 
of  life,  and  distribution  of  the  four  anthro- 
poid types.  Both  illustrations  and  text  are 
valuable,  but  the  work  is  of  unusual  inter- 
est because  it  presents  what  appear  to  be 
among  the  earliest  definitely  recognizable 
drawings  of  the  gorilla. 

It  was  left  to  Isidore  Geoffroy-Saint- 
Hilaire  to  assemble  and  present  in  con- 
veniently readable  form  the  widely  scat- 
tered facts  concerning  the  history  and 
characteristics  of  the  gorilla.  This  he  did 
in  a  conspicuously  important  monograph 
(1858-61).  It  is  his  distinction  and  merit 
also  to  have  established  the  genus  gorilla. 

It  seems  that  the  announcement  by  Sav- 
age and  Wyman  (1847)  ^  new  African 
ape  deeply  stirred  scientific  interest.  As  a 
result  both  the  English  and  the  French  in- 
stituted search  for  specimens.  In  the  course 
of  a  few  years  numerous  skulls,  a  few  com- 
plete skeletons,  and  several  cadavers  were 
obtained.  A  skeleton  received  in  Paris  in 
1849  aJ^d  the  specimens  which  arrived  in 
1 85 1  commanded  the  immediate  attention 
of  the  comparative  anatomist  de  Blainville, 
whose  work,  interrupted  by  his  death  but 
continued  by  Duvernoy,  was  finally  pub- 
lished by  the  latter  in  1855-56.  It  is  said 
that  the  two  preserved  specimens  were  ex- 
hibited at  the  International  Exposition  in 
Paris  in  1852.  According  to  Geoffroy-Saint- 
Hilaire,  additional  gorilla  and  chimpanzee 
materials  arrived  in  Paris  in  1853,  1854, 
and  1855,  and  as  it  is  known  that  materials 


were  received  also  in  England,  it  is  evident 
that  the  determined  efforts  to  obtain  speci- 
mens were  reasonably  successful. 

Although  he  at  first  accepted  Owen's 
designation  of  the  gorilla  as  Troglodytes 
savagei,  Geoffroy-Saint-Hilaire  later  main- 
tained that  the  animal  constitutes  a  dis- 
tinct genus  and  that  the  specific  name 
might  better  be  gina  than  savagei.  He, 
therefore,  called  it  Gorilla  gina.  In  addition 
to  its  historical  materials,  the  Saint-Hilaire 
monograph  contains  excellent  accounts  of 
habitat,  habits,  and  general  behavior. 

Following  the  discovery  of  the  giant  ape 
to  science,  and  its  establishment  as  a  new 
genus  of  anthropoid,  came  its  exploitation 
before  the  credulous  public.  For  this  the 
lay  traveler  and  explorer  Paul  Du  Chaillu 
was  chiefly  responsible.  The  publication  of 
his  Explorations  and  Adventures  in  Equa- 
torial Africa  (1861)  marks  the  dramatic 
climax  of  his  efforts.  Lacking  knowledge 
of  biology  and  adequate  scientific  training 
for  the  task  he  set  himself,  his  statements 
and  even  his  specimens  from  the  first 
aroused  the  suspicion  of  scientific  authori- 
ties. Du  Chaillu's  honesty  has  been  ques- 
tioned, but  whether  or  not  fairly  it  is  cer- 
tain that  he  was  grossly  careless  in  exposi- 
tion, and  perhaps  also  in  the  handling  of 
his  gorilla  exhibits.  At  any  rate  his  publi- 
cations were  so  far  repudiated  by  the  sci- 
entific world  that  even  today  they  are  con- 
sidered first-rate  examples  of  "nature  fak- 
ing." Although  the  critics  of  Du  Chaillu 
and  his  work  are  numerous  and  they  have 
published  several  attacks  and  commen- 
taries, a  single  example.  Gray  (i86ic), 
will  serve  to  indicate  their  point  of  view 
and  mode  of  destructive  attack.  Gray, 
among  other  things,  accuses  Du  Chaillu  of 
tampering  with  his  zoological  specimens 
and  of  using  both  the  statements  and  the 
drawings  of  others  without  proper  acknowl- 
edgment. However  charitable  his  inclina- 
tion, one  must  admit  that  the  showingr  for 
Du  Chaillu  is  bad. 

With  bare  mention  of  the  contributions 
to  gorilla  lore  of  Sanford  (1862)  and 
Reade  (1863,  1864,  1868)  we  would  con- 
clude this  historical  sketch.  It  would  be 


THE  EMERGENCE  OF  THE  GORILLA 


35 


rash  to  assert  that  all  of  the  existent  spe- 
cies and  varieties  of  anthropoid  ape  are 
known  to  science  even  today.  As  late  as 
1903  Matschie  described  a  new  species  of 
gorilla,  G.  beringei,  just  discovered  by  the 
German  colonial  officer  Captain  von  Be- 
ringe. 

The  later  years  of  the  nineteenth  century 
witnessed  steady  progress  in  anthropoid  re- 
search. Of  this,  account  will  be  taken  in 
the  later  parts  of  this  volume.  Major  prob- 
lems of  classification  were  solved,  essential 
facts  of  distribution  and  ecological  rela- 
tions were  gathered,  the  gross  anatomy  of 
each  of  the  principal  types  of  anthropoid 
ape  was  described  with  reasonable  com- 
pleteness and  adequacy,  and  the  scientific 
world  gained  familiarity  with  living  speci- 


mens of  the  great  apes  in  supplementa- 
tion of  its  earlier  acquaintance  with  skins, 
skeletons,  and  cadavers.  Psychobiological 
studies  even  in  the  nineteenth  century  were 
few  and  of  trivial  importance.  Conse- 
quently, except  from  naturalistic  contribu- 
tions, little  was  learned  about  the  behavior 
and  mental  traits  of  the  anthropoids. 

We  have  achieved  our  main  historical 
purpose  of  tracing  the  history  of  knowl- 
edge to  the  point  of  definite  recognition  of 
each  of  the  anthropoid  types,  but  before 
turning  to  our  main  interest,  the  behavior 
of  the  apes  as  made  known  to  us  through 
naturalistic  observation  and  experimenta- 
tion, we  must  examine  somewhat  more 
systematically  and  critically  than  hereto- 
fore terminology,  types,  and  relations. 


CHAPTER  FIVE 


TERMS,  TYPES,  AND  RELATIONS 


IN  tracing  the  history  of  knowledge  of 
the  anthropoids  we  have  found  it  nec- 
essary to  refer  frequently  to  important 
taxonomic  and  morphologic  contributions. 
This  is  due  to  the  interdependence  of  vari- 
ous lines  of  inquiry,  their  historical  rela- 
tions, and  their  common  or  overlapping 
terminology.  The  order  of  appearance  of 
notable  varieties  of  interest  in  anthropoid 
research,  as  previously  suggested,  seems  to 
have  been  crude  natural  history  (appear- 
ance and  manner  of  life),  classification, 
anatomy,  physiology,  behavior,  and  psy- 
chology. The  student  of  behavior  need  not 
be  also  systematist  and  morphologist,  but 
to  ignore  these  disciplines  with  their  highly 
developed  techniques  and  their  invaluable 
assemblages  of  information  would  be  in- 
excusable. 

It,  therefore,  seems  desirable,  in  this  our 
last  historical  and  orientational  chapter,  to 
present  briefly  the  derivation  and  meaning 
of  certain  recurrent  popular  and  technical 
terms,  and  also  certain  essential  informa- 
tion about  anthropoid  types  and  their  ob- 
vious relations  among  themselves  and  to 
man. 

The  term  primates,  already  repeatedly 
used  by  us  without  definition  or  apology, 
is  derived  from  the  Latin  primas,  first  or 
chief.  It  was  used  by  Linnaeus  for  the 
"highest"  order  of  the  mammalia,  which 
according  to  his  view  included  men,  mon- 
keys, lemurs,  and  bats  (Homo,  Simla,  Le- 
mur, and  Vespertilio).  According  to  the 
strength  and  quality  of  one's  pride,  this 
association  of  man  with  monkeys  and  bats 
may  strike  him  as  oddly  interesting,  hu- 
morous, or  belittling. 

As  now  defined,  the  order  includes  le- 
murs, monkeys,  anthropoid  apes,  and  men. 
The  bats  are  omitted.  There  are  two  divi- 
sions, or  suborders:  the  lemur-like  animals 
(Lemuroidea),  and  the  manlike  animals 


(Anthropoidea),  the  monkeys,  anthropoid 
apes,  and  man.  Some  authors  recognize  as 
a  third  suborder  the  Tarsioidea. 

Few  of  the  millions  who  familiarly  use 
the  terms  ape  and  monkey  are  capable  of 
defining  them  precisely.  Indeed,  it  is  not 
an  easy  task.  Because  of  its  more  remote 
origin  we  should  inquire  first  about  the  his- 
tory and  meaning  of  the  word  ape.  It 
comes  from  the  Old  English,  the  masculine 
being  apa,  the  feminine  ape  {Murray 
Diet.).  Rennie  (1838,  p.  38)  says  of  it: 

The  word  ape,  which  exists  with  little  variation 
in  all  the  modern  European  languages  which  have 
their  origin  in  the  ancient  Teutonic,  as  aap  in 
Dutch,  a§e  in  German,  apor  in  Swedish,  &c.,  is 
commonly  supposed  to  be  derived  from  the  Ger- 
man word  a§en,  to  imitate  (hterally  to  ape) ;  and 
in  English  is  apphed  indiscriminately  to  all  simiae 
without  tails,  which  are,  on  that  account,  gen- 
erally considered  to  approach  most  nearly  to  the 
human  form. 

In  following  the  usage  of  the  word  ape 
through  the  centuries  one  finds  many  enter- 
taining reflections  on  the  infrahuman  pri- 
mates. "Visage  after  martyn  apen:  Folke 
heo  buth,  ful  eovel  y-schapen!"  {K.  Alts. 
6464,  A.D.  1300.)  "An  ape  vvilbe  an  ape, 
by  kinde  as  they  say.  Though  that  ye  clad 
him  all  in  purple  array."  (Puttenham,  Eng. 
Poesie  [Arabic]  211  Prouerbe,  1589.) 

Originally  a  generic  term  for  manlike 
animal,  ape  later  came  to  be  restricted  to 
such  as  lack  tail  and  cheek  pouches.  Mur- 
ray says  of  it:  "An  animal  of  the  monkey 
tribe  {Simiadce) ;  before  the  introduction 
of  'monkey'  (i6th  c),  the  generic  name, 
and  still  (since  1700)  sometimes  so  used 
poetically  or  rhetorically,  or  when  their  un- 
couth resemblance  to  men  and  mimicry  of 
human  action  is  the  main  idea.  .  . 
{Murray  Diet.,  cf.  ape.) 

Although  the  word  continues  to  be  used 
generically,  the  prevalent  usage  in  America 
is  for  anthropoid  ape.  Since  this  meaning 
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seems  to  us  for  many  reasons  desirable,  we 
have  accepted  it. 

The  adjective  anthropoid,  from  the 
Greek  and  meaning  "of  human  form,"  was 
early  used  to  restrict  the  applicability  of 
ape.  Related  terms,  such  as  anthropo- 
morpha  and  anthropomorphous  (Linnaeus, 
1735;  Hoppius,  1760),  appear  in  the  litera- 
ture. A  century  since,  the  term  was  used  as 
in  this  volume.  "A  race  of  Anthropoids, — 
neither  Raleigh  nor  Sidney  would  have 
called  them  Men — has  wormed  itself  into 
the  dominion  of  the  letter-press — not  the 
literature  of  England."  {Q.  Rev.,  XLVIII 
[1832],  96.) 

The  usages  of  the  following  quotation 
have  existed  for  centuries  and  they  con- 
tinue to  be  of  interest  and  value. 

We  say  that  an  ape  is  a  monkey  without  a 
tail,  and  a.  haboon  a  monkey  with  a  short  tail, 
reserving  the  term  monkey  more  particularly  for 
those  species  which  have  very  long  tails;  and 
though  our  early  writers  use  these  three  words 
indiscriminately  .  .  .  yet  the  significations  here 
given  have  generally  prevailed  since  the  time  of 
Ray.  .  .  .  {Penny  Cycl.,  II  [1834],  144.) 

Baboon,  a  term  of  uncertain  origin,  ap- 
pearing in  many  ancient  and  modern  lan- 
guages, has  been  consistently  used  to 
designate  the  dog-faced  monkey,  called  also 
by  the  ancients  Cynocephalus. 

Of  the  origin  of  the  word  monkey,  which 
also  has  many  spellings,  we  are  ignorant. 
In  one  version  of  Reynard  the  Fox  (1498) 
appears  Moneke  as  the  name  of  the  son 
of  Martin  the  ape.  It  is  surmised  that  the 
term  was  brought  to  England  by  show- 
men from  the  Continent.  Cognate  terms 
are  the  French  monne  (sixteenth  and 
seventeenth  centuries),  the  Italian  monna, 
and  the  Spanish  and  Portuguese  mona. 

Often  today,  as  was  true  in  previous  cen- 
turies, the  word  is  used  generically  for  all 
the  infrahuman  primates,  and  again  it  is 
applied  more  specifically.  We  favor,  and 
have  adopted,  the  usage  which  excludes, 
on  the  one  hand,  the  lemur-like  primates, 
and  on  the  other,  the  manlike  forms  (an- 
thropoid apes),  thus  designating  as  mon- 
keys all  other  primates. 

The  words  simia  and  simian  are  so  often 


used  that  they  demand  consideration.  Ren- 
nie  (1838,  p.  35)  is  authority  for  the 
statement  that  they  are  generally  thought 
to  be  derived  from  the  Latin  simus,  mean- 
ing flat-nosed,  though  he  admits  that  they 
may  come  from  the  Latin  for  mimic  or 
simulator.  Both  meanings  evidently  are  ap- 
propriate, since  the  primates  are  notorious 
imitators  of  one  another  and  of  man,  as 
well  as  being  flat-nosed. 

Lichtenstein  (1791),  whose  account  of 
the  terms  used  by  the  ancients  to  designate 
the  primates  is  excellent,  states  that  the 
word  simia  was  used  in  three  senses  by 
Latin  writers:  (i)  As  a  general  term  for 
all  apes  and  monkeys ;  ( 2 )  for  tailless  apes, 
as  distinguished  from  Cynocephali  and 
Cercopitheci ;  and  (3),  for  the  single  genus 
called  by  Linnaeus  Sylvanus,  as  distin- 
guished from  Aegipan,  Satyrus,  and 
Sphinge.  These  different  meanings,  he  re- 
marks, were  not  recognized  by  the  writers 
themselves. 

Proceeding  in  this  discussion  from  the 
general  to  the  particular  by  way  of  such 
terms  as  primate,  ape,  and  monkey,  we 
come  now  to  the  names  for  those  primates 
whose  behavior  is  our  subject  matter. 

Gibbon,  although  alleged  to  be  an  Indian 
word,  has  not  been  discovered  in  any  In- 
dian language  {Murray  Diet.).  Buffon, 
whose  scientific  writings  are  the  earliest  in 
which  we  have  discovered  the  term,  states: 

Gibbon  is  the  name  by  which  M.  Dupleix  sent 
us  this  animal  from  the  East-Indies.  I  thought  at 
first  that  this  was  an  Indian  word,  but  in  looking 
over  the  nomenclatura  of  the  monkey  tribe,  I 
found  a  note  of  Dalechamp's  upon  Pliny,  that 
Strabo  has  described  the  cephos  by  the  word 
Keipon,  from  which,  probably,  Guibon,  Gibbon, 
is  derived.  (Barr's  Buffon,  1797,  IX,  185,  foot- 
note.) 

Rennie's  account  of  the  term  is  similar 
to  and  confirmatory  of  that  of  Buffon. 

The  history  of  our  knowledge  of  the  gibbons, 
and  other  true  apes,  ascends  to  a  more  remote 
period  of  antiquity  than  has  been  hitherto  sus- 
pected. The  name  gibbon,  indeed,  though  of  an- 
cient origin,  is  modern  in  its  apphcation  to  the 
animals  which  now  bear  it;  since  we  learn  from 
Aristotle  that  the  k^/3os,  /c^ttos,  Keiiros,  or  cephiis, 
of  the  ancient  Greeks  and  Romans,  (a  word  itself 
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Fig.  25.  Drawing  of  orang-outan  heads.  Adult  (left),  child  (right).  From  Hermes,  1876. 


Fig.  26.  Drawing  of  orang-outan  heads.  Adult  (right),  child  (left).  From  Hermes,  1876. 


clearly  derived  from  the  Hebrew  '"j^p,  koph,)  had 
a  long  tail;  but  though  it  may  have  been  origi- 
nally misapplied  to  the  hylobates,  custom  has  so 
sanctioned  its  use,  that  it  would  now  be  difficult, 
even  were  it  desirable,  to  change  it.  (Rennie,  1838, 
p.  146.) 

Whatever  its  origin,  gibbon  is  the  com- 
mon term  for  that  family  of  apes  which 
the  taxonomist  Illiger  (1811)  designated 
as  Hylobates,  a  term  which  is  truly  de- 
scriptive, since  it  means  tree-walkers.  Both 


gibbon  and  Hylobates  would  be  entirely 
satisfactory  in  their  appHcation  were  it  not 
that  some  systematists  have  established 
two  genera  of  gibbon,  one  of  which  they 
have  called  Hylobates,  the  other  Sympha- 
langus.  This  complication  we  shall  consider 
later  under  types. 

Orang-outan  is  an  adaptation  of  two 
Malay  words,  orang  meaning  a  reasonable 
being,  and  outan,  of  the  woods  or  wild.  It 
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is  variously  spelled,  but  Rennie  (1838,  p. 
81)  states  as  the  correct  form  in  English 
orang-outan.  The  first  to  record  the  name 
in  scientific  literature,  as  applied  to  the 
East  Indian  ape,  is  thought  to  be  Bontius 
(1658).  Systematists  unfortunately  have 
attached  many  names  to  the  creature  com- 
monly known  as  orang-outan.  Among  them 
are  Simla,  Pithecus,  Papio,  Pongo.  Had 
they  consistently  used  the  common  name, 
endless  confusion  would  have  been  avoided. 
As  one  reads  the  literature  he  comes  to  feel 
that  too  many  authorities,  each  with  the 
conviction  that  he  may  do  as  he  likes  about 
nomenclature,  are  worse  than  none. 

Chimpanzee  is  thought  to  be  derived 
from  a  native  African  word.  It  appears  in 
several  different  spellings.  The  first  which 
we  have  found  is  Quimpeze  (de  la  Brosse, 
1738).  Matthews  (1788)  gives  as  alterna- 
tives Japanzee  and  Chimpanzee.  That  the 
word  as  now  spelled,  and  with  its  present 
application  to  the  smaller  of  the  two  Afri- 
can anthropoid  apes,  has  been  in  use  for 
approximately  two  centuries  is  indicated 
also  by  the  following  statement: 

A  most  surprizing  creature  is  brought  over  in 
the  Speaker,  just  arrived  from  Carolina,  that  was 
taken  in  a  wood  at  Guinea.  She  is  the  Female  of 
the  Creature  which  the  Angolans  call  Chimpanze, 
or  the  Mockman.  (Lond.  Mag.,  September,  1738, 
P-  465-) 

Even  less  fortunate  than  the  orang- 
outan  in  its  adventures  with  zoological 
names  is  the  chimpanzee,  for  at  various 
times  and  by  diverse  authorities  it  has  been 
called  Homo,  Orang-outang,  Pongo,  Simla, 
Pithecus,  Troglodytes,  Pan,  and  by  trav- 
elers or  explorers  Barys  or  Barris,  Smitten, 
and  yet  other  odd  names. 

Supposedly  an  African  name  for  wild 
and  hair)^  men,  gorilla  appears  first  in  the 
account  of  Hanno's  exploratory  voyage,  al- 
ready quoted  on  page  3.  Martin  (1841,  p. 
372)  tells  us  that  the  word  gorilloi  used  by 
the  translator  of  the  Hanno  record  may  be 
identical  with  Drill  and  Mandrill  which 
are  old  African  names  still  in  certain  places 
used  for  the  chimpanzee. 

By  Savage  and  Wyman  (1847)  gorilla 


was  selected  as  specific  name  for  the  new 
type  of  African  ape  which  they  mistakenly 
described  as  a  species  of  chimpanzee.  Sub- 
sequently it  naturally  became  the  name  of 
the  new  anthropoid  genus. 

Reliable  records  seem  to  indicate  that 
confusion  of  native  African  words  and 
their  adaptations  is  partially  responsible 
for  delay  in  the  scientific  identification  of 
the  chimpanzee  as  distinct  from  the  Asi- 
atic orang-outan,  as  well  as  in  the  discov- 
ery of  the  gorilla.  Engeco,  as  used  by  Bat- 
tell  (Purchas,  1625);  Inchego  (Bowdich, 
1 8 19);  Enche-eco  (Savage  and  Wyman, 
1847),  and  its  corruption,  Jocko,  except 
as  misapplied  by  Buffon  (1789),  Aude- 
bert  (1800),  and  a  few  other  authors,  to 
the  eastern  orang-outan,  certainly  desig- 
nate the  chimpanzee.  Likewise,  Battell's 
term  Pongo,  presumably  derived  from  the 
native  tribal  name  Mpongwe;  Ingena,  as 
used  by  Bowdich;  Enge-ena  of  Savage  and 
Wyman,  and  its  corruption,  Gina,  unmis- 
takably apply  to  the  gorilla. 

This  hasty  and  incomplete  examination 
of  the  history  and  meanings  of  terms  which 
we  shall  many  times  use  naturally  leads  to 
the  principal  problems  of  classification, 
nomenclature,  and  historical  phases  of  their 
solution.  It  is  no  part  of  our  task  to  out- 
line the  history  of  these  problems,  or  to  in- 
dicate in  detail  their  present  status.  In- 
stead it  will  suffice  for  our  present  need  to 
illustrate  stages  of  progress  in  the  classifi- 
cation of  the  primates  and  to  describe 
somewhat  more  fully  the  particular  classifi- 
cation which  we  have  selected  for  use. 

For  discussion  of  classification  and  no- 
menclature among  the  ancients  we  can 
cite  no  better  authority  than  Lichtenstein 
(1791).  With  him  we  leave  consideration 
of  the  prescientific  period  and  pass  to  the 
contribution  of  Linnaeus.  In  the  first  edi- 
tion of  the  famous  Systema  naturae 
(1735),  Linnaeus  applied  the  term  Anthro- 
pomorpha  to  a  group  of  animals  consisting 
of  men,  monkeys,  and  sloths  {Homo,  Simia, 
Brady  pus).  In  the  tenth  edition,  1758, 
Anthropomorpha  is  replaced  by  Primates, 
which  includes  four  genera:  men,  monkeys, 
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lemurs,  and  bats.  Even  at  that  time  many 
types  or  species  of  "Simia"  were  distin- 
guished and  with  varying  degrees  of  preci- 
sion and  adequacy  described. 

Cuvier,  who  was  comparative  anatomist 
and  paleontologist,  as  well  as  taxonomist, 
in  his  Legons  d'anatomie  comparee  (1800) 
groups  what  we  today  know  as  primates  in 
two  families:  I.  Les  Bimanes  (two-handed), 
II.  Les  Quadrumanes  (four-handed).  The 
first  family  includes  man  alone.  The  sec- 
ond includes  the  monkeys  (Simla)  and  the 
lemurs,  as  indicated  in  the  following  schema 
(see  Gregory,  19 10,  p.  65). 


Family  I. 
Les  Bimanes 


I"; 


Homme 
Homo) 


Family  II. 

Les  Quadrumanes 


Singes 
(Simia) 


Makis 
(Lemur) 


Homo 

Pithecus 

Callithrix 

Cercopithecus 

Cynocephalus 

Papio 

Cebus 

Lemur 

Indris 

Loris 

Galago 

Tarsius 


The  classification  of  Cuvier  has  been 
selected  to  indicate  the  status  of  primate 
taxonomy  at  the  beginning  of  the  nine- 
teenth century.  Similarly,  that  of  Forbes, 
as  given  in  his  Handbook  to  the  Primates 
(1894),  may  represent  the  end  of  the  cen- 
tury. 

The  Order  PRIMATES,  therefore,  comprises 
two  very  homogeneous  sub-orders — (i)  The  Le- 
mur-like animals  (LEMUROIDEA)  including  the 
Aye-Aye,  the  Tarsier,  and  the  True  Lemurs;  and 
(2)  the  Man-Hke  animals  (the  ANTHRO- 
POIDEA),  which  embrace  the  Marmosets,  the 
Baboons,  the  great  Apes,  and  Man.  (Forbes,  I,  3.) 

Commenting  on  the  taxonomic  relations  of 
man,  Forbes  writes: 

Notwithstanding  the  numerous  varieties  and 
races  of  mankind  distributed  over  every  region  of 
the  globe,  each  exhibiting  differences  in  habits, 
customs  and  superficial  complexion,  Man  forms 
but  one  species.  Homo  sapiens,  the  sole  repre- 
sentative of  the  unique  genus  of  his  family.  (I, 
1-2.) 


Order 
Primates 


Suborder  I.  Lemuroidea 

Tarsiers,  Lorises,  Lemurs 

Suborder  II.  Anthropoidea 
Family  i.  Hapalidae 
Family  2.  Cebidae 
Family  3.  Cercopithecidae 
Family  4.  Simiidae 
Family  5.  Hominidai 


Forbes's  classification  of  the  Simiidae  or, 
in  our  terminology,  anthropoid  apes,  fol- 
lows : 


I.  HYLOBATES,  Illiger 

1.  agilis,  F.  Cuvier 

2.  leuciscus  (Schreber) 

a.  leuciscus  (Schreber) 

b.  concolor,  Schlegel 

3.  leucogenys,  Ogilby 

4.  lar  (L.) 

5.  hoolock,  Harlan 

6.  hainanus,  Thomas 

7.  syndactylus  (Desmarest) 

II.  SIMIA,  L. 
I.  satyrus,  L. 

III.  GORILLA,  Is.  Geoffr. 
I.  gorilla  (Wyman) 


Family 
Simiidae 


IV.  ANTHROPOPITHECUS,  de 
Blainville 

1.  troglodytes  (L.) 

2.  calvus  (Du  Chaillu) 


Including  all  of  the  gibbons  in  the  genus 
Hylobates,  Forbes  describes  seven  species/ 
of  which  one  presents  two  subspecies.  For 
the  genus  Simia  (orang-outan)  he  gives 
but  one  species.  Likewise  for  the  genus 
Gorilla^  only  one  species  is  described.  In 
the  genus  Anthropopithecus  (chimpanzee) 
two  species  are  recognized. 

In  the  decade  between  the  publication  of 
Forbes's  handbook  and  the  appearance  of 
Max  Weber's  important  volume  on  the 
mammalia  {Die  Sdugetiere,  1904),  com- 
parative anatomy  as  basis  for  taxonomy 
progressed  rapidly.  Weber  presents  in  mas- 
terly fashion  an  impressive  assemblage  of 
morphological  facts,  and  in  the  light 
thereof  a  classification  of  the  primates 
which  in  several  respects  differs  radically 
from  its  predecessors.  For  example,  the 
group  primates  is  resolved  into  two  orders, 
the  Prosimiae  and  the  Simiae.  The  latter  in 
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Order 

Suborder 
Prosimi£e 

Family 
I.  Tarsiidae 

II.  Lemuridae 

Genus 

Primates  ^ 

Simiae 

I.  Platyrrhina 

1.  Hapalidce 

2.  Cebidas 

II.  Catarrhina 

1.  Cercopithecidae 

2.  Hylobatidae 

3.  Anthropomorphce  . 

Genus  Simia  Linnaeus  (orang-outan) 
S.  satyrus  Linnaeus 
S.  abeli  Clarke 

Genus  Gorilla 

G.  gorilla  Wyman 

Genus  Anthropopithecus  de  Blainville 
A.  troglodytes  Linnaeus 
A.  calvus  Du  Chaillu 
A.  {Troglodytes)  tschego 

turn  is  divided  into  the  suborders  Platyr- 
rhina (monkeys  with  nostrils  opening  out- 
ward and  separated  by  a  broad  septum) 
and  Catarrhina  (monkeys  and  apes  with 
nostrils  opening  downward  and  separated 
by  a  narrow  septum). 

Instead  of  grouping  all  of  the  anthropoid 
apes  in  a  single  family,  as  does  Forbes, 
Weber  constitutes  the  gibbons  a  separate 
family  called  Hylobatidae,  consisting  of 
two  groups,  the  gibbons  and  the  siamangs, 
in  a  single  genus.  The  remaining  anthro- 
poid apes  he  groups  in  the  family  Anthro- 
pomorphae,  as  is  indicated  in  the  above 
schema. 

Weber's  classification  has  the  conspicu- 
ous merit  of  recognizing  the  striking  mor- 
phological differences  of  the  lemur-like  ani- 
mals, which  he  calls  Prosimiae,  from  the 
true  monkeys  and  apes,  or  Simiae;  and 
likewise,  the  morphological  gap  between 
the  gibbons  and  the  three  types  of  great 
ape.  Although  in  several  of  the  points 
above  mentioned  we  consider  his  classifica- 
tion more  satisfactory  than  that  of  Elliot 
(1913),  we  wish  to  present  the  latter  be- 
cause Elliot's  Review  of  the  Primates  is  an 
exceedingly  useful  assemblage  of  informa- 
tion to  which  we  shall  have  occasion  fre- 
quently to  refer  throughout  this  volume. 

All  of  the  classifications,  as  here  pre- 
sented, are  incomplete;  species  ordinarily 
have  been  omitted,  and,  for  all  groups  ex- 


cept the  anthropoid  apes,  genera  and  in 
some  instances  even  families. 

In  view  of  the  extreme  confusion  of  an- 
thropoid types  which  has  long  obtained  and 
persists  even  to  this  day,  it  would  seem 
desirable  to  use  consistently  as  generic 
terms,  gibbon,  orang-outan,  chimpanzee, 
and  gorilla,  in  preference  to  any  of  the 
taxonomic  designations  which  have  been 
proposed.  Except,  therefore,  as  we  quote 
other  authors  or  refer  to  specific  classifica- 
tions, we  shall  feel  free  throughout  this 
work  to  use  these  familiar  terms  to  desig- 
nate types  and  shall  ordinarily  indicate 


ELLIOT'S  CLASSIFICATION  OF  THE 

PRIMATES 
Order  f  Suborder  I.  Lemuroidea 

Primates  |  Suborder  II.  Anthropoidea 


Family  I. 
Family  II. 
Family  III. 
Family  IV. 

Genus  I. 

Genus  II. 

Family  V. 
Genus  I 
Genus  II 
Genus  III 

Genus  IV 
Family  VI. 


Callitrichidae 
Cebidse 
Lasiopygidae 
Hylobatidae 
Hylobates — Gibbons 
Symphalangus — Gib- 
bons 

Pongiidae 
Pongo — Ourang-utan 
Gorilla — Gorilla 

.  Pseudogorilla — May- 
ema  Ape 

Pan — Chimpanzees 
Homonidae 
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species  or  variety  by  prefixing  or  suffixing 
some  generally  known  and  widely  accepted 
descriptive  term.  For  example,  we  shall  use 
Bornean  orang  instead  of  Pongo  pygmaeus, 
Simia  pygmacus,  or  Simia  satyrus ;  and 
Sumatran  orang  instead  of  Pongo  pyg- 
maeus  abelii,  Simia  abelii,  or  Simia  bicolor. 
Likewise,  we  may  refer  to  the  bald- 
headed  chimpanzee  or  Chimpanzee  calvus 
instead  of  Pan  calvus,  Simia  calvus,  An- 
tkropopithecus  calvus,  or  Mimetes  troglo- 
dytes. The  species  koola-kamba  we  shall 
commonly  designate  as  chimpanzee  koola- 
kamba  or  simply  koola-kamba,  instead  of 
by  the  Latin  names  Pan  koola-kamba,  Trog- 
lodytes koola-kamba,  or  Simia  koola- 
kamba. 

Since  for  the  genus  Gorilla,  heaven  be 
praised,  the  taxonomists  have  not  created 
a  multitude  of  names,  we  may  safely  use 
it  in  company  with  suitable  specific  term, 
or  we  may  prefix  a  well-chosen  descriptive 
term.  Thus  the  most  recently  discovered 
gorilla  type  may  be  unequivocally  desig- 
nated as  mountain  gorilla  or  Gorilla  be- 
ringei.  Mountain  is  appropriate  because  of 
the  nature  of  the  animal's  habitat;  beringei, 
because  it  recognizes  the  discoverer,  Cap- 
tain von  Beringe. 

Division  of  the  Hylobatidae  into  two 
genera,  the  Hylobates,  the  gibbons  com- 
monly so-called,  and  the  Symphalangus, 
popularly  known  as  siamangs,  creates  a 
difficulty,  for  no  longer  can  the  word  gib- 
bon safely  be  used  generically  as  can  orang, 
chimpanzee,  and  gorilla.  For  the  present, 
however,  it  appears  to  us  desirable  to  con- 
tinue it  as  synonymous  with  Hylobatidae 
and  thus  inclusive  of  the  siamang.  Ordi- 
narily, however,  we  shall  apply  the  term 
siamang  as  well  as  a  specific  term  to  avoid 
possible  confusion  of  this  genus  with  Hy- 
lobates. Such  popular  terms  as  white- 
handed  gibbon,  instead  of  Hylobates  lar, 
agile  gibbon  instead  of  Hylobates  agilis,  or 
hoolock  instead  of  Hylobates  hoolock,  we 
shall  feel  entirely  free  to  use. 

Because  behavior  may  vary  with  type 
(genus,  species,  variety)  as  with  individu- 
ality,  sex,    stage   of   development,  and 


physiological  condition  of  the  organism,  it 
is  essential  that  an  animal  which  serves  as 
object  of  studv  be  so  carefully  and  accu- 


Fig.  27.  White-cheeked  gibbon,  Hylobates  leucogefiys.  i 
From  Sclater,  1877a,  Proc.  Z06I.  Soc.  London.  . 


rately  described  that  it  may  be  classified  tl 

and   safely   compared   with  other   indi-  I 

viduals  in  the  several  respects  mentioned,  f 

This  necessity  is  the  ground  for  the  lively  i 
interest  of  students  of  behavior  and  psy- 

chobiologists  in  taxonomic  method,  discov-  k 

eries,  and  nomenclature.  As  one  step  in  iDj 

what  we  conceive  to  be  a  profitable  direc-  t 

tion,  we  would  now  offer  a  general  survey  «tf 

of  the  major  divisions  of  the  anthropoid  d 

apes,  for,  as  we  have  already  had  reason  m 

to  remark,  definite  and  adequate  descrip-  (ai 
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tion  of  an  animal  subject  depends  pri- 
marily on  wisely  selected  and  well-estab- 
lished principles  of  classification.  To  pro- 
ceed, then,  with  our  survey. 

The  gibbons  clearly  enough  fall  into  two 
groups,  recognized  as  genera  by  certain  au- 
thorities. They  are,  as  previously  stated, 
the  Hylobates,  or  true  gibbons,  and  the  sia- 
mangs.  The  former  genus,  called  Hylobates 
by  Elliot,  includes  some  twelve  species  or 
varieties  which  differ  chiefly  in  color  mark- 
ings, and  are  in  such  respect  extremely 
variable.,  To  include  the  siamangs,  the 
genus  Symphalangus  has  been  established. 
In  it  there  are  three  species  or  subspecies: 
S.  syndactylus  (formerly  known  as  Hyloba- 
tes syndactylus,  Simia  syndactylus,  Sia- 
manga  syndactyla,  and  the  Siamang  gib- 
bon), S.  s.  continentis,  and  S.  klossi.  The 
latter  is  said  by  Elliot  to  be  a  very  small 
form  of  siamang,  differing  from  the  first 
species  only  in  size. 

The  Hylobates  and  Siamangs  differ 
chiefly  in  that  the  latter  have  a  laryngeal 
sac  which  in  Hylobates  is  lacking,  are  in 
general  somewhat  larger  than  Hylobates, 
and  possess  more  pronounced  supra-orbital 
ridges. 

As  one  reads  the  taxonomic  account  of 
the  Hylobatidae  one  wonders  whether  spe- 
cies-making has  not  been  overdone  and 
whether  perhaps  the  great  variation  in 
color  markings  has  misled  observers. 

Authorities  are  agreed  that  there  is  only 
one  existent  genus  of  orang-outan,  and 
although  for  many  years  it  has  been  sus- 
pected that  there  are  two  species,  the  one 
found  in  Borneo  and  the  other  in  Sumatra, 
the  fact  is  not  perfectly  established.  By 
Elliot  (19 13)  the  Bornean  orang  is  called 
Pongo  wurmbi,  and  the  Sumatran  form  P. 
abelii. 

In  the  genus  Chimpanzee,  ten  species 
have  been  described.  By  Elliot  the  follow- 
ing are  listed.  We  shall  take  the  liberty  of 
using  Chimpanzee  as  our  generic  term  in- 
stead of  Pan,  which  is  Elliot's  term.  C. 
calvus  (bald-headed  chimpanzee),  C.  juUgi- 
nosus,  C.  satyrus,  C.  kooloo-kamba,  C.  leu- 
coprymnus,  C.  chimp anse,  C.  sckweinfurthi, 
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C.  aubryi,  C.  vellerosus,  and  C.  juscus. 
Although  some  of  these  species  are  well 
established,  it  is  extremely  difficult  to  iden- 
tify and  classify  immature  specimens.  Con- 
sequently, students  of  behavior  often  find 
it  next  to  impossible  to  designate  the  spe- 
cies of  chimpanzee  observed,  or  even  to  de- 
scribe individuals  in  sufficient  detail  to  en- 
able the  experienced  systematist  to  do  so. 

The  gorilla,  like  the  orang-outan,  seem- 
ingly varies  markedly  only  in  separated 
and  differing  habitats.  There  are  two 
readily  distinguishable  forms:  the  lowland 
type.  Gorilla  gorilla,  with  a  few  subspecies 
or  varieties,  and  the  mountain  type,  Gorilla 
beringei.  The  difficulties  which  the  student 
of  behavior  meets  in  his  attempts  to  classify 
or  describe  the  chimpanzee  are  absent  in 
the  case  of  the  gorilla.  But  as  between  the 
two  genera  a  new  uncertainty  arises,  for 
there  are  evidences  of  the  occurrence  of 
intermediate  forms.  Several  such  indi- 
viduals are  mentioned  in  the  anthropoid 
literature.  Sometimes  they  are  described  as 
chimpanzees;  sometimes,  as  gorillas.  Elliot 
has  set  up  the  genus  Pseudogorilla,  with 
the  single  species,  mayema.  This  rarely 
encountered  intermediate  form  may  be  a 
hybrid  between  the  gorilla  and  chimpanzee. 

We  have  attempted  to  offer  taxonomic 
orientation  for  students  of  anthropoid  be- 
havior and  to  recommend  certain  authori- 
ties and  specific  classifications  which  we 
believe  may  be  relied  upon  and  advantage- 
ously used.  Similarly,  we  would  now  men- 
tion and  recommend  general  morphological 
authorities  and  sources  for  those  whose 
special  psychobiological  interests  and  in- 
quiries may  necessitate  reasonably  com- 
plete and  detailed  knowledge  of  the  struc- 
ture of  anthropoid  apes. 

For  general  accounts  of  types,  natural 
history,  and  structure,  we  would  suggest 
Rennie  (1838),  Martin  (1841),  Vrolik 
(1841),  Duvernoy  (1855-56),  Hartmann 
(1885),  Keith  (1896),  Huxley  (1863), 
and  Heck  (1922).  The  most  convenient 
recent  single  source  of  morphological  de- 
scription is  The  Morphology  and  Evolution 
of  the  Apes  and  Man  (1924)  by  Sonntag. 
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This  work,  although  barely  more  than  a 
syllabus,  has  many  advantages  for  the  stu- 
dent of  behavior.  Among  them  is  the  pres- 
entation of  a  list  of  more  than  five  hundred 
references,  chiefly  to  accounts  of  structure. 

Of  all  the  anthropoid  apes  the  gibbons 
are  least  like  man,  structurally  and  in  be- 
havior. Next,  in  order  of  increasing  resem- 
blance, comes  the  orang-outan,  while  the 
chimpanzee  and  gorilla  compete  for  first 
place.  In  some  respects  the  one,  and  in 
some  the  other,  is  the  more  like  man.  In 
order  of  lessening  structural  fitness  for  ar- 
boreal life,  the  anthropoid  types  rank:  gib- 
bon, orang-outan,  chimpanzee,  gorilla.  As 
between  the  orang  and  chimpanzee  there 
is  not  much  to  choose,  but  there  is  a  vast 
difference  between  gibbon  and  gorilla.  Even 
the  superficial  observer  notes  indications 
of  family  relationship  between  gorilla  and 
chimpanzee,  whereas  the  gibbons  seem 
much  more  remotely  related  to  the  other 
anthropoid  apes  and  to  man. 

As  we  may  not  offer  even  a  general  ac- 
count of  the  status  of  knowledge  of  the 
genetic  relations  of  anthropoid  types,  we 
must  again  have  recourse  to  the  citation  of 
authorities.  There  is  no  dearth  of  interest- 
ing and  useful  discussions  of  the  subject, 
but  there  is  complete  lack  of  definite  infor- 
mation. Together  with  many  ingenious 
theories  and  much  speculation,  we  find 
precious  fragments  of  information  in  al- 
most all  divisions  of  biological  science. 
Presently  we  may  reasonably  expect  these 
fragments  to  fit  together  into  a  consistent 
and  intelligible  whole  which  will  enable  us 
to  read  accurately  the  genetic  history  of 
anthropoid  types  and  of  man. 

Morphological  facts  indicate  that  al- 
though the  anthropoid  apes  are  more  like 
man  than  are  any  other  animals,  and  that 
their  order  of  increasing  resemblance  is  gib- 
bon, orang,  chimpanzee,  and  gorilla,  there 
is  little  likelihood  of  human  origin  or  de- 
scent from  any  one  of  the  existing  types. 
Instead  all  are  believed  to  have  developed 
from  a  common  ancestral  form  which  is 
now  extinct. 

As  facts  of  behavior  and  of  psychobio- 
logical  status  may  presently  throw  new  and 


important  light  on  the  chief  problems  of 
primate  relationships  and  human  origins, 
and  as  in  such  case  it  will  be  desirable  for 
us  to  have  clearly  in  mind  theories  of  de- 
scent and  ancestral  schemata  which  have 
been  inspired  primarily  by  consideration  of 
morphological  facts,  we  venture  to  present, 
with  proper  acknowledgments  to  the  au- 
thor, and  as  an  example,  the  tentative 
scheme  of  relationships  within  the  order 
primates  constructed  by  G.  Elliot  Smith. 


Fig.  28.  Hypothetical  relationships  of  the  primates.  From 
G.  Elliot  Smith,  1924.  Courtesy  of  Oxford  University 
Press. 


We  have  discussed  terms,  types,  and  re- 
lations as  preparation  for  examination  of 
the  facts  of  anthropoid  behavior,  and  to  aid 
us  in  understanding,  evaluating,  and  using 
them.  We  shall  now  enter  upon  our  main 
task,  the  critical  examination  of  available 
records  of  anthropoid  life  in  order  to  con- 
struct therefrom  safe  and  as  nearly  as  may 
be  accurate  description  of  the  life  history 
and  action-systems  of  the  several  types  of 
anthropoid  ape. 
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CHAPTER  SIX 
THE  HABITS  AND  LIFE  HISTORY  OF  GIBBON 


WITH  a  classification  dictated  by 
what  we  conceive  to  be  psycho- 
biological  interests,  we  have  ar- 
ranged the  data  of  gibbon  behavior  in  three 
chapters.  In  the  first  are  presented  the 
essential  and  fairly  well-established  facts 
of  natural  history,  including  distribution, 
habitat,  habits,  and  life  history;  in  the  sec- 
ond, a  description  of  emotional  life  and 
expressions  in  the  gibbon;  and  in  the  third, 
an  account  of  receptivity  and  adaptivity. 
In  thus  segregating  our  naturalistic  mate- 
rials and  arranging  them  in  psychobiologi- 
cal  categories,  we  have,  it  is  true,  departed 
from  the  time-honored  practice  of  systema- 
tists,  naturalists,  and  general  zoologists. 
We  hope  that  the  method  of  presentation 
may  prove  convenient  as  well  as  logical 
and  especially  that  it  may  serve  to  reveal 
and  emphasize  the  gaps  in  our  knowledge, 
unsolved  problems  which  should  be  at- 
tacked, and  opportunities  and  needs  for 
naturalistic  and  experimental  inquiry. 
Throughout  the  chapters  we  have  added  to 
what  we  found  in  the  literature  on  gibbons 
our  own  observations,  often  unrecorded, 
and  other  pertinent  data  which  in  various 
ways  we  have  been  able  to  assemble.  Con- 
sequently our  description,  although  pri- 
marily historical,  is  also  in  a  measure 
original  and  calculated  to  advance  knowl- 
edge rather  than  merely  to  indicate  its 
present  status. 

HISTORICAL  SUMMARY 

Although  acquaintance  with  the  gibbon 
may  be  traced  back  some  twenty-five  cen- 
turies, scientific  knowledge  is  both  young 
and  immature.  A  resume  of  the  statements 
scattered  through  our  previous  chapters 
may  be  serviceable. 


Whereas  the  comments  of  Aristotle  do 
not  convince  us  that  gibbons  were  known 
in  his  time,  the  evidences  in  Pliny  and 
Galen  are  more  varied,  positive,  and  use- 
ful. Indeed,  we  feel  reasonably  assured  that 
Pliny  wrote  of  the  gibbon  and  that  Galen 
dissected  it.  Marco  Polo's  reference,  in  the 
thirteenth  century,  to  manlike  animals  is 
chronologically  next  in  order.  Then  follow 
the  historical  accounts  of  Gesner  (1551) 
and  Aldrovandi  (1637).  They  effectively 
perpetuated  but  added  nothing  to  the 
knowledge  of  the  ancients.  The  description 
offered  by  Le  Comte  (1697)  unmistakably 
applies  to  the  gibbon.  But  perhaps  the 
birth  of  scientific  description  should  be 
dated  from  the  publication  in  1766  of  the 
fourteenth  volume  of  Buffon's  Natural  His- 
tory rather  than  from  the  writing  of  Le 
Comte. 

Shortly  after  the  publication  of  Buffon's 
famous  volume  appeared  de  Visme's 
(1769)  illustrated  account  of  the  gibbon. 
The  references  of  Turpin  (1771)  and 
Charles  Miller  (1778)  are  unimportant, 
but  van  Iperen  and  Schouman  in  1784 
supplied  a  really  useful  description  of  the 
wau-wau,  and  Audebert  (1800)  presented 
the  excellent  illustrations  which  we  repro- 
duce as  figures  20  and  21,  p.  28. 

Early  in  the  nineteenth  century  interest 
in  the  gibbon  family  appears  to  have  in- 
creased, and  there  were  published  several 
scientific  contributions,  including  those  of 
Raffles  (1822),  E.  Geoffroy-Saint-Hilaire 
and  F.  Cuvier  (1824),  and  Horsfield 
(1824). 

As  in  the  previous  part  of  this  volume 
we  have  endeavored  to  survey  the  presci- 
entific  period  of  anthropoid  inquiry,  in  the 
present  part  we  shall  feel  free  to  devote  our 
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attention  j)rimarily  to  the  content  of  sci- 
entific contributions  and  to  endeavor  to 
give  a  connected  account  of  the  informa- 
tion which  has  become  available. 

More  illuminating  than  much  that  has 
since  been  written  is  Le  Comte's  descrip- 
tion of  ''a  species  of  ape."  It  is  an  admi- 
rable introduction  to  gibbon  behavior. 

For  myself,  in  passing  from  China  to  the  coast 
of  Coromandel,  I  saw  in  the  Strait  of  Malacca  a 
species  of  ape.  .  .  . 

This  animal  walked  naturally  on  its  two  hind 
legs,  which  it  bent  ever  so  little,  like  a  dog  that 
has  been  taught  to  dance.  It  made  use  of  its  two 
arms  as  we  do ;  its  face  was  fashioned  almost  ex- 
actly like  those  of  the  savages  at  the  Cape  of 
Good  Hope ;  but  its  whole  body  was  covered  with 
white,  black,  or  gray  wool :  nevertheless  its  cry 
was  exactly  like  that  of  a  child;  all  of  its  external 
behavior  was  so  human  and  its  passions  so  lively 
and  striking  that  even  dumb  men  could  have  ex- 
pressed their  sentiments  and  wishes  little  better. 
They  seemed  to  be  above  all  of  a  very  tender  dis- 
position, and  to  show  their  affection  toward  those 
whom  they  knew  and  loved,  they  embraced  and 
kissed  them  with  surprising  transports.  They  have 
an  action  which  is  not  found  in  any  other  ani- 
mal, and  which  is  characteristic  of  children;  that 
is,  to  stamp  with  joy  or  with  displeasure,  when 
they  are  given  or  refused  something  for  which 
they  have  a  passionate  longing. 

Although  they  are  very  large  (for  those  I  saw 
were  at  least  four  feet  high)  their  nimbleness  and 
adroitness  are  incredible.  It  is  a  pleasure  beyond 
expression  to  see  them  run  up  the  tackling  of  a 
ship,  where  they  sometimes  play,  as  if  they  were 
especially  made  for  the  art  of  vaulting;  or  as  if 
they  had  been  paid,  like  our  rope-dancers,  to 
amuse  the  company. 

Sometimes  suspended  by  one  arm,  they  balance 
themselves  for  some  time  nonchalantly  to  try 
themselves,  and  then  turn,  all  of  a  sudden,  around 
a  rope,  with  the  rapidity  of  a  wheel,  or  a  sling 
that  is  put  in  motion;  sometimes 'holding  the  rope 
successively  with  their  long  fingers,  and  letting 
themselves  drop  into  the  air,  they  run  with  full 
speed  from  one  to  the  other,  and  return  with  the 
same  speed.  There  is  no  posture  they  cannot  imi- 
tate, nor  any  motion  they  cannot  perform;  bend- 
ing themselves  like  a  bow,  rolling  like  a  bowl, 
hanging  by  their  hands,  feet,  and  teeth,  according 
to  the  different  fancies  with  which  their  bizarre 
imagination  furnishes  them,  and  which  they  per- 
form in  the  most  diverting  manner  in  the  world : 
but  their  ability  to  fling  themselves  from  one 
rope  to  another,  at  a  distance  of  thirty  or  forty 
feet,  seems  still  more  surprising.  (Le  Comte,  1697, 
II,  362-364.) 


A  full  century  later  there  appeared  in 
Latreille's  Buffon  (1799-1808,  XXXV, 
140)  another  typical  naturalistic  account 
of  the  gibbon.  We  quote  it  from  Harlan's 
translation. 

"This  Orang-outang,  named  Voulock  [Hoolock] 
in  its  native  country,  was  a  female,  and  regularly 
menstruated,  but  the  discharge  was  interrupted 
after  the  attack  of  scurvy.  She  was  of  a  very 
gentle  disposition,  only  monkeys  displeased  her, 
whose  presence  she  could  not  endure.  She  always 
walked  in  the  upright  attitude,  and  could  even 
run  very  fast :  when  walking  on  a  table,  or  among 
china-ware,  she  was  very  careful  not  to  break  any 
thing;  when  climbing  she  used  only  her  hands; 
her  knees  resembled  those  of  man.  Her  cry  was 
sharp  and  deafening,  pronouncing  often  and  fre- 
quently repeating  the  syllables  yaa-hoo  !  yaa-hoo  ! 
yaa-hoo ! — with  the  emphasis  on  the  last  syllable, 
particularly  on  the  terminal  sound :  when  she 
heard  any  noise  resembling  this,  she  commenced 
crying  also.  When  contented,  she  emitted  a  low 
guttural  sound.  When  sick  she  whined  like  a  child, 
and  was  fond  of  being  nursed.  Her  food  consisted 
principally  of  vegetables  and  milk;  she  would 
never  touch  a  dead  animal,  or  eat  meat,  and  re- 
fused even  to  eat  from  a  plate  which  had  con- 
tained meat"  [in  this  respect  she  differed  from 
those  individuals  in  the  possession  of  Dr  Bur- 
rough,  these  latter  would  eat  meat  occasionally]. 
"When  thirsty,  she  plunged  her  fingers  into  the 
water  and  licked  them :  she  voluntarily  covered 
herself  with  pieces  of  sail-cloth,  but  would  not 
endure  clothes.  She  would  come  when  called  by 
name.  She  was  commonly  melancholy  and  pen- 
sive." (Harlan,  1834,  p.  53.) 

Keith,  who  in  1896  prepared  a  sum- 
mary digest  of  the  scientific  literature  on 
the  gibbon,  deplored  the  paucity  of  data 
on  this  family  of  anthropoid  apes  and  re- 
marked that  it  is  not  due  to  lack  of  op- 
portunity for  study,  since  in  recent  years 
there  have  been  thirty-five  specimens  be- 
longing to  different  species  of  gibbon  in  the 
Zoological  Gardens  of  London. 

Our  knowledge  of  its  anatomy  is  based  upon  a 
very  small  amount  of  material.  Until  five  years 
ago,  when  Kohlbriigge  pubhshed  dissections  of 
four  specimens,  our  information  was  confined  to 
incomplete  descriptions  of  the  anatomy  of  five 
animals.  .  .  .  After  their  arrival  in  Europe,  they 
are  soon  at  the  disposal  of  the  dissector,  for  un- 
fortunately they  do  not  live  long  in  confinement, 
few  of  them  more  than  a  year.  Of  three  gibbons 
that  were  in  the  Rotterdam  gardens,  two  lived  for 
about  a  month,  the  other  died  after  a  sojourn  of 
eight  days.  (Keith,  1896,  p.  372.) 


THE  HABITS  AND  LII 

If  the  systematists  and  morphologists 
may  reasonably  complain  of  meager  infor- 
mation concerning  gibbons,  much  more  so 
may  the  psychobiologist,  for  whereas  there 
are  now  several  excellent  anatomical  publi- 
cations on  this  family  of  apes,  there  are 
only  a  few  first-rate  naturalistic  descrip- 
tions and  only  two  experimental  studies  of 
behavior  which  are  worthy  of  attention. 
One  marvels  at  the  fact  and  wonders  why 
no  enterprising  biologist  has  intensively 
studied  the  natural  history  of  the  gibbon. 
Although  not  an  easy  task  it  should  be  al- 
luring, because  of  the  characteristics  of  the 
animal  itself  and  the  historical  failures. 

STRUCTURAL  CHARACTERS 

Smallest  of  the  anthropoid  apes,  and  in 
many  aspects  of  structure  as  well  as  be- 
havior least  manlike,  the  gibbons  are  dis- 
tinguished from  the  other  anthropoids  by 
the  presence  of  small  ischial  callosities, 
shape  of  skull  and  facial  contour,  color  and 
texture  of  skin  and  hair,  relative  length  of 
arms,  degree  of  arborealness,  and  posture 
in  climbing,  walking,  and  resting. 

In  height,  the  full-grown  gibbon,  with 
the  exception  of  the  siamang  which  is  con- 
siderably larger,  seldom  exceeds  three  feet. 
The  animals  are  very  slender,  with  chest 
well  developed,  but  abdomen  constricted 
and  likened  by  some  authorities  to  that  of 
the  greyhound.  The  latter  contrasts  almost 
ludicrously  with  that  of  the  gorilla  which 
is  extremely  large.  The  weight  of  the  crea- 
tures, rarely  given  by  observers,  is  surpris- 
ingly slight.  Hornaday  supplies  the  follow- 
ing measurements  for  "the  largest  speci- 
men I  measured  in  Borneo":  head  and 
body,  19  inches;  extent  of  outstretched 
arms  and  hands,  5  feet  i  inch;  entire  reach 
of  arms  and  legs,  5  feet  i  inch;  hand^  6>4 
inches  long  by  i  inch  wide;  weight,  l^o^ 
pounds  (Hornaday,  1904,  p.  12);  ^nd 
Keith  (1895,  p.  292)  gives  the  body  weight 
of  the  gibbon  as  about  12  pounds,  and  for 
the  siamang  about  2 1  pounds. 

The  lay  observer  is  always  struck  by  the 
great  length  of  arm  in  the  gibbon.  Accord- 
ing to  Huxley  (1863,  pp.  23-24)  the  pro- 
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portion  of  arm  length  to  leg  length  is  ex- 
ceeded only  by  the  orang-outan,  while  the 
proportion  of  arm  length  to  body  length  is 
greater  in  the  gibbon  than  in  any  other  an- 
thropoid ape.  So  long  are  the  arms  that  as 
the  animal  walks  upright  the  fingers  in 
some  cases  nearly  touch  the  ground.  The 
hand  is  very  long  and  narrow,  exceeding 
the  foot  in  length.  Both  the  thumb  and  the 
great  toe  are  widely  separated  from  the 
next  digit.  The  great  toe  is  well  developed 
and  may  be  nearly  half  as  long  as  the  foot. 
In  the  siamang,  regularly,  and  occasion- 
ally in  other  members  of  the  gibbon  family, 
the  second  and  third  toes  are  connected 
with  a  web  or  fused  completely. 

The  head  is  variously  described  as  round- 
ish or  egg-shaped.  The  latter  term  seems  to 
us  more  strictly  applicable.  The  face  by 
many  observers  has  been  characterized  as 
more  like  the  human,  for  the  nose  is  more 
prominent  than  is  the  case  in  any  other 
ape,  and  the  nostrils,  opening  downward 
and  outward,  increase  the  similarity  to 
man.  The  teeth  are  said  to  appear  slowly 
and  relatively  late  in  the  period  of  devel- 
opment. We  have  failed  to  find  entirely 
satisfactory  authority  for  this  statement 
and  the  observational  data  are  far  from 
adequate.  The  canine  teeth  are  large. 

Of  all  the  anthropoid  apes  the  true  gib- 
bon alone,  and  here  the  siamang  is  again 
an  exception,  lacks  that  peculiar  structure 
which  is  called  laryngeal  sac.  In  the  sia- 
mang the  structure  is  conspicuously  pres- 
ent and  functions  apparently  in  connection 
with  vocalization. 

The  skin  ordinarily  is  black  and  carries 
a  coat  of  hair  which  is  characteristically 
thick,  deep,  and  woolly  in  the  gibbons 
proper.  Its  color  ranges  from  black,  through 
brown,  straw-colored,  and  gray,  to  snow- 
white.  In  some  members  of  the  family,  the 
hands,  feet,  face,  and  breast  are  naked; 
and  in  the  siamang  the  skin  covering  the 
laryngeal  sac,  as  well  as  that  of  the  face, 
hands,  and  feet,  is  relatively  free  of  hair. 

The  brain  of  the  gibbon  differs  less  in 
shape,  size,  and  proportions  from  that  of 
the  monkeys  than  do  those  of  other  an- 
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thropoid  apes.  The  surface  is  said  to  be 
less  rich  in  convolutions  and  sulci  and  the 
frontal  lobes  to  be  more  flattened.  It  is  said 


Fig.  29.  biamang,  with  laryngeal  sac  inflated.  Courtesy  of 
F.  W.  Bond,  photographer,  and  Zoological  Society  of  Lon- 
don. 


also  that  the  occipital  lobes  of  the  cerebrum 
are  smaller  than  in  the  other  anthropoids. 

For  supplementation  of  this  brief  struc- 
tural description  we  would  refer  the  reader 
to  Sonntag  (1924)  and  to  morphological 
authorities  mentioned  in  his  extensive  bibli- 
ography. 

Because  the  siamang  differs  so  strikingly 
from  the  other  gibbons  it  is  desirable  to 
characterize  it  separately.  It  is  both  taller 
and  heavier  than  the  gibbon  proper,  with 
jet-black  skin  and  hair,  the  latter  being 
coarser  and  rougher  than  in  Hylobates. 
The  skin  of  the  throat  is  bare  and  disten- 
sible over  the  large  laryngeal  sac.  The  sec- 
ond and  middle  toes  are  united  as  far  as 
the  last  joint.  The  skull  is  larger  and  the 
supra-orbital  ridges  more  highly  developed 
than  in  gibbons.  The  arms  are,  relatively, 
shorter.  Forbes  (1894,  II,  167)  states  that 
the  frontal  lobes  of  the  brain  are  flat,  and 
that  the  olfactory  bulbs  extend  forward  be- 
yond them.  The  occipital  lobes  are  small, 
and  the  cerebellum  projects  from  beneath 
the  cerebrum.  But  among  all  these  struc- 
tural peculiarities,  the  outstanding  charac- 
teristic of  the  siamang,  the  one  by  which  it 
may  most  easily  be  distinguished  from 
other  members  of  the  large  family,  is  the 


naked  skin  covering  the  laryngeal  sac. 
When  this  is  distended  in  the  use  of  the 
sac  the  appearance  of  the  animal  is  ex- 
traordinarily distinctive. 

DISTRIBUTION,  HABITAT,  AND  SPECIES 

The  gibbon  family  is  strictly  oriental 
and  inhabits  the  Indian  zoogeographical  re- 
gion. Its  distribution  is  of  particular  inter- 
est in  relation  to  species  formation  and 
modification.  By  one  or  another  species  it 
is  represented  in  southern  China,  the  Malay 
Peninsula,  the  Malay  Archipelago,  and  the 
Island  of  Hainan. 

In  the  latest  edition  of  Brehm's  Tierle- 


Fig.  30.  Siamang,  with  laryngeal  sac  partially  inflated. 
Courtesy  of  New  York.  Zoological  Society,  E.  R.  Sanborn, 
photographer. 


ben  (1922),  Heck^  recognizes  as  estab- 
lished and  worthy  of  naturalistic  descrip- 

1  In  the  fourth  edition  of  Brehm's  Tierleben, 
L.  Heck  is  responsible  for  the  section  on  Pri- 
mates. 


THE  HABITS  AND  LIFE 

tion  four  species  of  Hylobates:  H.  hoolock, 
H.  lar,  H.  agilis,  and  H.  leuciscus,  in  addi- 
tion to  the  genus  Siamanga.  Writing  some- 
what more  recently  (1924,  pp.  73-74),  and 
with  quite  different  purpose,  Sonntag  recog- 
nizes the  siamang  and  eight  species  of  Hy- 
lobates: H.  hainanus,  H.  lar,  H.  agilis,  H. 
pileatus,  H.  muelleri,  H.  leuciscus,  H.  hoo- 
lock,  and  U.  leucogenys.  Of  the  twelve  spe- 
cies described  by  Elliot  (19 13)  three  or 
four  are  decidedly  questionable. 

As  distribution,  habitat,  and  behavior 
differ  significantly  for  the  various  species, 
it  is  necessary  at  this  point  to  list  them 
under  the  common  names  which  we  have 
adopted  for  use  in  this  volume  and  to  pre- 
sent certain  essential  information  concern- 
ing each.  Because  of  the  multiplicity  of 
species  names  and  the  persistence  of  con- 
fusion of  types  it  is  necessary  also  to  pre- 
sent the  more  important  recent  synonyms. 

1.  Agile  gibbon  =  Hylobates  agilis  F. 
Cuvier  =  H.  lar  —  H.  variegatus  =  H. 
rafflesti  —  H.  unko  =  H.  pileatus  =  Slen- 
der gibbon  =  Active  gibbon.  Found  exclu- 
sively in  Sumatra  and  Siam  (Forbes,  1894, 

II,  153),  or  in  Sumatra  alone  (Elliot,  19 13, 

III,  169;  Martin,  1841,  p.  425). 
The  agile  gibbon  varies  markedly  in 

coloration  and  in  consequence  has  been  the 
subject  of  much  discussion  and  the  cause 
of  confusion. 

2.  Bornean  gibbon  =  Hylobates  con- 
color  Harlan  =  H.  harlani  =  H.  miilleri 
—  H.  junereus  =  Miiller's  gibbon.  Found 
in  Borneo.  This  species  also  is  subject  to 

j  color   variations   which   are  imperfectly 
'  known  and  still  less  understood. 

3.  Hainan  gibbon  =  Hylobates  nasutus 
Klinckel  =  H.  pileatus  —  H.  hainanus. 
Found  in  the  Island  of  Hainan  and  Cochin 

I  China  (Elliot,  1913,  III,  155). 

4.  Hoolock  =  Hylobates  hoolock  Har- 
lan =  H.  hulok  —  H.  choromandus  —  H. 
niger.  Found  in  the  Malay  Peninsula  (?) 

,  (Upper  Assam,  Aracan,  Yunnan). 
i     5.  Siamese  gibbon  =  Hylobates  pileatus 
I  Gray  =  H.  agilis.  Found,  according  to 
I  Elliot   (1913,  III,  170),  in  Cambodgia; 
Paknam  Kabin,  Siam;  Cochin  China. 
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6.  Wau-wau  =  Hylobates  leuciscus 
Geoffroy  =  H.  javanicus  =  Silver,  silvery, 
or  gray  gibbon.  Found  in  Java. 

7.  White-cheeked  gibbon  =  Hylobates 
leucogenys  Ogilby.  Found  in  Siam. 


Fig.  31.  Female  siamang,  abuut  fivt-  yL-ai>  uld.  Courtesy  of 
New  York.  Zoological  Society,  E.  R.  Sanborn,  photogra- 
pher. 


8.  White-handed  gibbon  —  Hylobates 
lar  Linnaeus  =  H.  variegatus  —  H.  albi- 
manus  =  H.  unko  =  H.  leuciscus  =  H. 
entelloides  =  H.  agilis.  Found  in  India: 
Tenasserim,  Malay  Peninsula. 

Siamang  =  Symphalangus  syndactylus 
=  Hylobates  syndactylus  —  Siamanga 
syndactyla.  Found  in  Sumatra  and  possibly 
also  in  the  Malay  Peninsula  (Elliot,  1913, 
III,  177). 

All  of  the  species  of  Hylobates  are 
found  in  upland  forests  at  elevations  rang- 
ing, according  to  different  observers  and 
for  the  different  species,  from  four  or  five 
hundred  to  five  thousand  feet  above  sea 
level.  Our  primary  authorities  for  this 
statement  are  Tickell  (1865),  Anderson 
(1878),  and  Blanford  (1889-91).  The  sia- 
mangs  alone  frequent  sea  level  and  the 
coast.  Heck  (1922,  p.  614),  on  the  au- 
thority of  one  Wray,  states  that  the  true 
gibbons  avoid  altitudes  greater  than  four 
thousand  feet  and  correspondingly  cold  re- 
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gions,  while  a  species  of  siamang  ascends 
as  high  as  seven  thousand  feet  in  the  moun- 
tains of  the  Malay  Peninsula.  Its  coat,  pre- 
sumably adapted  to  the  high  altitude  tem- 


peratures, is  described  as  long  and  rough. 
The  description  suggests  that  this  type  of 
siamang  is  comparable  in  its  environmen- 
tal relations  and  adaptations  to  the  moun- 
tain species  of  gorilla  and  that  both  are 
high  altitude  types. 

By  one  authority  the  reader  is  assured 
that  gibbons  are  much  alike  in  all  essen- 
tials, and  by  another  that  they  differ  im- 
portantly. Perhaps  the  contradiction  is  due 
in  large  part  to  the  now  well-recognized 
variations  in  coloration  and  color  pattern 
in  both  genus  and  species.  From  the  data 
we  have  succeeded  in  assembling  it  is  clear 
that  color  varies  with  species,  individual, 


sex,  developmental  stage,  and  perhaps  also 
climatic  and  nutritional  conditions.  Prob- 
ably the  facts  would  be  difficult  enough  to 
understand  if  completely  observed  even  in 
a  single  well-defined  species.  It  is  no  won- 
der, then,  that  the  systematists  have  been 
puzzled  by  the  extreme  differences  in  the 
coloration  of  specimens  from  the  same  geo- 
graphical region  and  presumably  repre- 
senting the  same  species. 

Forbes,  writing  in  1894,  describes  the 
coloration  of  the  several  species  of  Hy- 
lobates  with  simplicity  and  definiteness. 
Elliot  in  19 1 3  offers  more  elaborate  de- 
scriptions and  is  much  less  certain  of  the 
adequacy  of  his  knowledge.  The  siamangs 
and  several  types  of  gibbon  at  one  time  or 
another  in  their  life  history  are  jet-black. 
The  wau-wau  is  typically  ashy  gray  in  coat 
color,  and  in  certain  other  species  there  is 
a  considerable  range  of  color,  combined 
with  a  complex  and  variable  pattern. 
Gradually  naturalists  and  systematists 
have  come  to  appreciate  the  risk  of  basing 
species  on  coat  characters;  but  we  are  still, 
it  appears  from  the  literature,  far  from  an 
intelligent  understanding  of  the  facts,  rela- 
tions, and  causes  of  coat  color  and  pattern 
in  these  highly  interesting  apes. 

Relations  of  coloration  to  sex  and  age 
are  well  established.  Pocock  (1905,  p.  172) 
is  authority  for  the  statement  that  an 
adolescent  female  Hainan  gibbon  which 
when  first  observed  was  dark  smoky  gray, 
shortly  after  arrival  at  the  London  Zoo- 
logical Gardens  became  light  gray.  The 
change  apparently  coincided  with  sexual 
maturity.  Swinhoe  (1870,  p.  224)  states 
that  in  this  species  the  males  are  black  and 
the  females  white. 

'  Of  the  hoolock,  Sanyal  (1907,  p.  277) 
writes  that: 

The  species  may  be  divided  into  the  four  fol- 
lowing groups: 

(1)  Light-coloured    female    hoolocks  turning 
grey,  or  even  white  with  age. 

(2)  Black,  or  grey-coloured  female  hoolocks, 
becoming  lighter  grey  or  white  with  age. 

(3)  Black  female  hoolocks  never  turning  grey 
or  white. 

(4)  Light-coloured,  or  grey  males,  remaining 
always  the  same  colour. 


THE  HABITS  AND  LIFE 

In  an  unpublished  manuscript  Mrs. 
Reynold  A.  Spaeth,  from  data  preserved 
in  the  notes  of  the  late  Dr.  Spaeth,  asserts 
that  in  the  gibbons  of  Siam  as  a  rule  the 
males  are  dark  and  the  females  light  in 
coloration,  and  that  among  young  ones  the 
males  are  gray  and  the  females  buff.  Ex- 
ceptions to  this  rule  are  noted. 

It  also  is  established  that  in  certain  at 
least  of  the  species  of  Hylobates  sexual 
dimorphism  does  not  appear  until  rela- 
tively late  in  development  and  that  the 
sexes  consequently  are  confused  during 
early  life  and  the  phenomena  of  coloration, 
therefore,  are  not  readily  related  to  sex. 

In  1830,  George  Bennett  acquired  in 
Singapore  a  specimen  of  siamang  which  he 
describes  as  a  castrated  Ungka  ape.  The 
anthropometric  data  presented,  and  the  fol- 
lowing sentence,  "The  animal  had  been 
castrated,  but  the  spermatic  cord  termi- 
nated in  the  scrotum  in  two  small  oval 
substances,  rather  larger  than  small  peas" 
(Bennett,  1834,  II,  171),  justify  the  con- 
clusion that  it  was  a  young  male  siamang 
in  which  the  primary  sex  characters  were 
only  partially  developed.  Our  inference  is 
supported  by  the  observations  of  Pocock, 
who  states  that  the  male  gibbon,  owing  to 
the  relatively  late  appearance  of  sexual 
dimorphism,  is  often  mistaken  by  scientists 
as  well  as  laymen  for  either  a  castrated 
individual  or  a  female,  and  the  female  for 
a  castrated  male  (Pocock,  1905,  p.  171, 
and  more  recently  by  Welch,  191 1,  pp. 
353  ff.).  This  matter  is  of  peculiar  inter- 
est and  importance  because  sex,  age,  and 
physiological  condition  are  as  important  in 
connection  with  descriptions  of  behavior  as 
are  species  differences. 

HABITS  OF  LOCOMOTION 

Little  is  definitely  known  of  the  daily  life 
of  wild  gibbons.  Of  the  half  score  or  so  of 
competent  naturalistic  observers  who  have 
contributed  to  our  knowledge,  not  one  has 
pursued  his  inquiry  long  enough  or  exten- 
sively enough  to  obtain  a  reasonably  com- 
plete and  well-correlated  account.  The  fol- 
lowing passage  from  Anderson  is  typical  of 
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the  descriptions  to  be  found  in  the  best 
scientific  contributions. 

It  was  early  morning  and  the  air  was  resonant 
with  the  loud  calls  of  this  Gibbon;  large  troops 
were  answering  each  other  from  the  opposite 
banks,  and  the  hills  echoed  and  re-echoed  the 
sound.  The  Hoolock  is  also  common  on  the  Kakh- 
yen  hills,  on  the  eastern  frontier  of  Yunnan;  and, 
there,  too,  my  attention  was  called  to  them  at 
daybreak  when  they  passed  up  from  their  shel- 
tered sleeping-ground  in  the  deep  and  warm  val- 
leys to  heights  of  about  4,000  feet.  We,  in  the 
middle  distance,  first  caught  a  faint  murmur  of 
voices;  but  every  minute  it  became  more  and 
more  distinct,  till  at  last  the  whole  troop  rushed 
past  in  a  storm  of  sound,  vociferating  "whoko!" 
"whoko!"  and  in  a  few  more  minutes  their  cry 
was  heard  far  up  the  mountain-side.  Considering 
that  their  progress  is  almost  exclusively  arboreal, 
the  rapidity  with  which  they  make  their  ascent  is 
wonderful.  (Anderson,  1878,  I,  2.) 

One  may  infer  from  this  statement,  and 
similar  observations  of  other  authorities, 
that  the  animals  generally  spend  the  night 
in  sheltered  regions  and  during  the  day  as- 
cend the  hills  or  mountains  in  search  of 
food. 

The  name  Hylobates  is  appropriate  be- 
cause gibbons  are  highly  arboreal  crea- 
tures. They  are  well  fitted  structurally  for 
life  in  trees,  whereas  on  the  ground  they 
are  at  a  disadvantage.  Almost  every  natu- 
ralist who  has  written  about  them  has  de- 
scribed their  mode  of  progress  through 
trees  and  also  their  way  of  walking.  The 
following  general  statements  seem  to  apply 
to  all  of  the  species  of  Hylobates,  but  the 
heavier  and  less  agile  siamang  cannot 
safely  be  included. 

All  observers  agree  with  Anderson  that 
the  progress  of  gibbons  through  the  trees 
is  marvelously  rapid.  They  use  their  arms 
to  swing  themselves  from  branch  to  branch 
instead  of  jumping  or  springing.  It  is  said 
that  they  cover  distances  of  thirty,  or  even 
forty,  feet  without  evident  difficulty  or 
hesitation.  They  can  change  direction  of 
motion  while  in  the  air  and  on  landing  are 
able  to  take  a  fresh  start  instantly.  In- 
deed, their  locomotion  has  been  likened  by 
many  observers  to  the  flight  of  a  bird. 

Martin,  whose  general  account  of  the 
genus  Hylobates  is  at  least  the  equal  of 
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any  available,  thus  describes  the  "agility, 
power,  and  address"  of  a  specimen  of  the 
agile  gibbon  which  was  exhibited  in  Lon- 
don in  1840. 


Fig.  33.  The  same  wau-wau  as  that  in  fig.  32.  Courtesy  of 
H.  C.  Bingham  and  Mrs.  R.  Abreu. 


When  at  rest,  her  favourite  position  is  that  of 
sitting  in  a  crouched  attitude,  at  the  fork  of  one 
of  the  branches  of  the  tree  in  her  spacious  apart- 
ment, so  as  almost  to  shroud  herself  from  view; 
and  from  this  post  she  watches  intently  every- 
thing that  passes  around,  or  the  motions  of  any 
person  endeavouring  to  gain  a  sight  of  her.  It  is 
not  without  impatience  that  she  submits  to  disci- 
pline: she  has  often  turned  upon  her  keeper  with 
every  demonstration  of  anger,  and  engaged  with 
him  in  a  struggle  for  the  mastery.  It  is  almost  im- 
possible to  convey  in  words  an  idea  of  the  quick- 
ness and  graceful  address  of  her  movements:  they 
may,  indeed,  be  termed  aerial,  as  she  seems  merely 
to  touch,  in  her  progress,  the  branches  among 
which  she  exhibits  her  evolutions.  In  these  feats 
her  hands  and  arms  are  the  sole  organs  of  locomo- 
tion ;  her  body  hanging,  as  if  suspended  by  a  rope, 
sustained  by  one  hand  (the  right,  for  example), 
she  launches  herself,  by  an  energetic  movement, 
to  a  distant  branch,  which  she  catches  with  the 
left  hand :  but  her  hold  is  less  than  momentary ; 
the  impulse  for  the  next  launch  is  acquired :  the 
branch  then  aimed  at  is  attained  by  the  right  hand 
again,  and  quitted  instantaneously,  and  so  on,  in 
alternate  succession.  In  this  manner,  spaces  of 
twelve  and  eighteen  feet  are  cleared  with  the 
greatest  ease,  and  uninterruptedly,  for  hours  to- 


gether, without  the  slightest  appearance  of  fatigue 
being  manifested:  and  it  is  evident,  that  if  more 
space  could  be  allowed,  distances  very  greatly  ex- 
ceeding eighteen  feet  would  be  as  easily  cleared; 
so  that  DuvauceFs  assertion,  that  he  has  seen 
these  animals  launch  themselves  from  one  branch 
to  another,  forty  feet  asunder,  startling  as  it  is, 
may  be  well  credited.  Sometimes,  on  seizing  a 
branch  in  her  progress,  she  will  throw  herself,  by 
the  power  of  one  arm  only,  completely  round  it, 
making  a  revolution  with  such  rapidity  as  almost 
to  deceive  the  eye,  and  continue  her  progress  with 
undiminished  velocity.  It  is  singular  to  observe 
how  suddenly  this  Gibbon  can  stop,  when  the 
impetus,  given  by  the  rapidity  and  distance  of 
her  swinging  leaps,  would  seem  to  require  a 
gradual  abatement  of  her  movements.  In  the  very 
midst  of  her  flight  a  branch  is  seized,  the  body 
raised,  and  she  is  seen,  as  if  by  magic,  quietly 
seated  on  it,  grasping  it  with  her  feet.  As  suddenly 
she  again  throws  herself  into  action. 

The  following  facts  will  convey  some  notion  of 
her  dexterity  and  quickness.  A  live  bird  was  let 
loose  in  her  apartment;  she  marked  its  flight, 
made  a  long  swing  to  a  distant  branch,  caught  the 
bird  with  one  hand  in  her  passage,  and  attained 
the  branch  with  her  other  hand;  her  aim,  both  at 
the  bird  and  the  branch,  being  as  successful  as  if 
one  object  only  had  engaged  her  attention.  It  may 
be  added,  that  she  instantly  bit  off  the  head  of  the 
bird,  picked  its  feathers,  and  then  threw  it  down, 
without  attempting  to  eat  it. 

On  another  occasion,  this  animal  swung  her- 
self from  a  perch,  across  a  passage,  at  least  twelve 
feet  wide,  against  a  window,  which  it  was  thought 
would  be  immediately  broken ;  but  not  so :  to  the 
surprise  of  all,  she  caught  the  narrow  frame-work 
between  two  panes  with  her  hand,  in  an  instant 
attained  the  proper  impetus,  and  sprang  back 
again  to  the  cage  she  left — a  feat  requiring,  not 
only  great  strength,  but  the  nicest  precision.  She 
is  fond  of  fruit,  and  often  displays  her  dexterity 
in  catching  apples  or  plums,  purposely  thrown  at 
her:  however  quickly  they  may  be  propelled  by  a 
vigorous  arm,  and  although  pretended  throws 
may  be  made,  to  deceive  or  balk  her,  she  never 
fails  to  catch  the  fruit,  and  that  almost  without 
an  effort.  (Martin,  1841,  pp.  429-431.) 

So  far  as  we  have  been  able  to  discover, 
no  study  of  any  aspect  of  the  remarkable 
translational  activity  of  the  gibbon  has 
ever  been  made  under  carefully  arranged 
experimental  conditions.  The  measure- 
ments which  might  thus  be  obtained  are 
much  to  be  desired. 

That  specific  differences  in  agility  have 
been  noted  is  indicated  by  Tickell  (1865, 
p.  197),  who  says  that  the  white-handed 
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gibbon  is  not  nearly  so  active  and  lively  as 
the  hoolock.  Several  authorities  state  that 
siamangs  move  more  slowly  and  are  some- 
what less  sure  in  their  climbing  than  are 
the  species  of  Hylobates. 

It  is  certain  that  gibbons  climb  with  fa- 
cility and  swing  about  in  the  forests  with 
assurance  and  in  such  wise  as  to  make 
rapid  progress  if  they  so  desire.  But  when 
it  comes  to  movement  on  the  ground  there 
is  considerable  variation  in  the  descriptions 
which  we  have  assembled.  Almost  all  au- 
thorities agree  that  the  general  attitude  in 
walking  is  erect  with  the  soles  of  the  feet 
placed  flat  on  the  ground,  and  the  arms 
held  either  above  the  head  where  they  wave 
in  the  air,  or  bent  sharply  at  the  elbow.  By 
some  it  is  assumed  that  the  arms  are  used 
to  aid  in  balancing,  by  others  that  this  is  a 
minor  function  and  that  they  are  merely 
held  up  out  of  the  way.  Again,  some  ob- 
servers state  that  the  animals  can  walk 
with  rapidity  and  ease  if  not  frightened  or 
hurried,  whereas  others  consider  this  mode 
of  progression  difficult,  unnatural,  and  fa- 
tiguing. It  is  also  said  that  if  frightened  or 
for  any  other  reason  hurried,  the  gibbon 
either  hops  along  excitedly  or  takes  to 
quadrupedal  locomotion. 

Certain  comparisons  offered  by  Pocock 
(1905)  in  an  excellent  article  on  the  be- 
havior of  a  female  specimen  of  the  Hainan 
gibbon  are  pertinent.  This  author  says  gib- 
bons are  unequaled  among  the  anthropoid 
apes  for  proficiency  in  use  of  arms  in  arbo- 
real progression  and  in  use  of  legs  in  ter- 
restrial progression.  Their  bipedal  ability 
is  surpassed  only  by  that  of  man.  In  fact, 
Pocock's  description,  comparison,  and  dis- 
cussion of  locomotion  in  the  four  types  of 
anthropoid  ape  are  at  once  so  consistent 
with  the  data  which  we  have  assembled,  so 
instructive,  and  so  suggestive  of  genetic 
problems,  that  we  quote  him  at  length. 

If  the  Anthropoid  Apes  be  ranged  in  series  ac- 
cording to  proficiency  in  bipedal  locomotion,  the 
order  will  be  (i)  Gibbons,  (2)  Gorillas,  (3)  Chim- 
panzees, (4)  Orangs.  Gibbons  not  only  stand  erect 
and  habitually  walk  without  putting  the  hands  to 
the  ground;  they  can  even  run  with  astonishing 
speed,  a  speed  indeed  comparable  to  that  of  Man, 


allowance  being  made  for  difference  in  size.  Like 
Man  they  race  away  when  scared;  and,  unlike  the 
other  Anthropoid  Apes,  they  do  not  use  their  arms 
as  crutches.  Sometimes  also,  but  rarely,  they  leap 
over  the  ground  with  both  feet  together.- 

Gorillas  can  stand  and  walk  upright,  but  not 
with  the  ease  of  Gibbons,  and  it  may  be  doubted 
if  they  ever  run  erect  or  leap,  i.e.,  progress  with 
both  feet  off  the  ground  at  one  time;  and  they 
probably  never  run  from  danger,  standing  upright, 
as  Man  and  Gibbons  do.  Their  usual  walk  is 
quadrupedal. 

Chimpanzees,  too,  are  essentially  quadrupedal; 
and  under  ordinary  conditions,  and  when  in  per- 
fect health,  almost  always  get  over  the  ground  on 
"all  fours,"  hke  a  Baboon  or  Rhesus.  In  this  re- 
spect, indeed,  they  more  resemble  the  Cercopithe- 
coid  Monkeys  than  does  any  other  Anthropoid 
Ape;  and  they  are  able  to  cover  the  ground  with 
much  greater  speed  than  either  Gorillas  or  Orang- 
utans; but  I  am  unable  to  say  if  their  quadru- 
pedal method  is  so  fast  as  the  bipedal  method  of 
Gibbons.  Like  Baboons,  they  can  stand  erect  and 
walk  to  a  certain  extent,  but  not  with  the  facility 
of  Gorillas. 

The  gait  of  young  Orang-Utans  may  be  de- 
scribed as  a  clumsy  quadrupedal  shuffle.  I  never 
saw  one  stand  unsupported  by  the  arms.  Weak- 
ness of  leg  and  weight  of  body  make  exclusively 
bipedal  action,  if  not  an  impossibility,  at  least  so 
great  an  effort  that  it  may  be  doubted  if  it  is  ever 
resorted  to.  Their  whole  organisation  suggests  un- 
fitness for  terrestrial  locomotion. 

Thus,  if  the  Apes  be  classified  according  to  their 
quadrupedal  activity  on  the  ground,  they  will 
stand:  (i)  Chimpanzees,  (2)  Gorillas,  (3)  Orangs, 
(4)  Gibbons. 

It  is  interesting  to  compare  this  series  with  one 
based  upon  dexterity  in  cHmbing  and  addiction  to 
arboreal  life.  It  is:  (i)  Gibbons,  (2)  Orangs,  (3) 
Chimpanzees,  (4)  Gorillas.  The  Gibbons  stand 
quite  alone  both  in  method  and  expertness;  the 
others  differ  inter  se  merely  in  degree. 

The  foregoing  results  may  be  briefly  sum- 
marised as  follows: — The  Gibbons  are  the  most 
expert  climbers  and  bipedal  walkers,  the  least  ex- 
pert quadrupedal  walkers.  The  Orangs  rank  sec- 
ond in  climbing,  third  in  quadrupedal  and  fourth 
and  last  in  bipedal  activity.  The  Gorillas  take 
fourth  place  in  climbing,  second  in  bipedal  and 
second  in  quadrupedal  activity.  The  Chimpanzees 
stand  third  in  cHmbing,  third  in  bipedal  and  first 
in  quadrupedal  powers. 

Since,  therefore,  the  action  of  Monkeys,  whether 
Cercopithecidae,  Cebidae,  or  Hapalidae,  and  of  Le- 
murs is  essentially  quadrupedal,  the  fore  and  hind 

2  "These  and  the  following  statements  and  re- 
flections are  based  upon  my  own  observations  of 
the  Anthropoid  Apes  that  have  come  under  my 
notice  in  the  Society's  Gardens." 
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limbs  being  used  to  an  approximately  equal  ex- 
tent, both  in  terrestrial  and  arboreal  locomotion, 
it  may  be  inferred  that  the  Chimpanzees  have  de- 
parted least  in  these  respects  from  the  primitive 
Primate  stock;  the  Gorillas  a  little  more  in  the 
line  of  bipedal  erection  and,  concomitantly,  loss  of 
climbing  power;  the  Orangs  still  more  in  the  di- 
rection of  loss  of  terrestrial  activity  and  increase 
of  arboreal  cxpertness;  the  Gibbons  most  of  all  in 
the  line  of  bipedal  activity,  dexterity  in  hand- 
climbing,  and  loss  of  quadrupedal  power. 

This  serial  arrangement  of  the  Apes  is  the  exact 
opposite  of  the  one  prevalent  in  text-books,  where 
the  order  adopted  is  based  upon  structure  with 
Man  placed  first  as  the  standard  for  comparison. 
It  suggests  that  for  the  origin  of  Gibbons  we  must 
look  not  to  forms  resembling  any  known  Cerco- 
pithecoid  type,  but  to  forms  which  had  already 
acquired  the  Simiine  or  Anthropomorphine  char- 
acteristics and  had  either  lost  or  never  learnt  the 
method  and  skill  in  climbing  found  in  the  former 
group.  They  may  have  started  from  a  type  some- 
what on  a  level  with  the  Chimpanzees  with  re- 
spect to  terrestrial  and  arboreal  activity;  and  to 
swing  with  greater  facility  from  tree  to  tree  and 
to  obviate  the  risk  of  injury  in  case  of  a  fall,  it  is 
highly  probable  that  they  have  become  dwarfed 
in  stature  and  grown  lighter  in  build.  Their  mus- 
cularity and  length  of  arm,  slightness  of  body  and 
strength  of  leg,  all  factors  of  importance  in  en- 
abling them  to  traverse  the  jungle  and,  in  case  of  a 
miss  or  a  breaking  branch,  to  drop  lightly  to  the 
ground  and  run  to  the  nearest  tree  for  safety, 
were  probably  perfected  concomitantly.  That  Gib- 
bons are  able  to  drop  with  safety  a  considerable 
distance  is  substantiated  by  the  fact  that  Mr.  de 
St.  Croix  has  seen  his  specimen  come  to  the 
ground  without  injury  from  a  height  of  about  20 
feet.  When  leaping  to  the  ground  Gibbons  swiftly 
draw  up  the  knees  as  the  feet  touch,  exactly  as  a 
man  does  under  similar  circumstances,  to  break 
the  shock.  (Pocock,  1905,  pp.  178-179.) 

When  resting  the  gibbon  ordinarily  sits 
hunched  up  in  the  crotch  of  a  tree,  with  its 
long  arms  folded  across  in  front  of  it  and 
sometimes  resting  on  the  knees,  the  head 
bent  forward  and  the  chin  nearly  in  con- 
tact with  the  drawn-up  knees  and  folded 
arms.  Those  who  have  observed  it  in  cap- 
tivity frequently  state  that  in  sleeping  it 
lies  stretched  out  on  back  or  side.  The  evi- 
dence suggests  that  this  is  an  adaptation 
to  the  conditions  in  captivity  instead  of  the 
natural  attitude  in  quiescence  or  sleep.  By 
several  observers  it  is  stated  that  the  ani- 
mal readily  becomes  accustomed  to  sleep- 
ing in  a  bed  and  takes  satisfaction  in  neatly 


covering  itself.  There  is  no  reason  to  doubt 
the  fact  because  it  is  well  established  that 
all  of  the  anthropoid  apes  appreciate  com- 
forts and  speedily  avail  themselves  of  any 


Fig.  34.  White-handed  gibbon,  H.  lar.  Courtesy  of  Xew 
York  Zoological  Society,  E.  R.  Sanborn,  photographer. 


facilities  for  increasing  their  satisfaction  in 
rest  or  activity  which  may  be  provided  in 
their  captive  environment. 

Relative  to  aquatic  locomotion  Candler 
writes: 

There  is  a  point  about  the  Hoolock  that  strikes 
me  as  very  extraordinary,  and  that  is  the  fact  that 
he  cannot  swim.  I  had  been  told  this  by  both  na- 
tives and  Europeans,  but  I  confess  I  was  some- 
what sceptical  about  it  until  I  tried  experiments 
myself.  We  put  a  full-grown  Hoolock  into  a  big 
tank  in  10  feet  of  water.  He  struggled  helplessly, 
as  a  boy  would  before  he  learns  to  swim.  He  sank 
twice,  with  head  thrown  back  and  arms  waving 
frantically,  and  we  wxre  obliged  to  rescue  him  al- 
most asphyxiated  and  choking  in  the  most  human 
way. 

This  weakness  he  shares  with  man,  but  I  do  not 
know  whether  (or  not)  it  has  been  noted  in  the 
other  anthropoids. 

It  is  a  significant  fact  that  the  range  of  the 
Hoolock  is  bounded  by  two  vast  rivers,  the  Brah- 
maputra on  the  north  and  the  Irawaddi  on  the 
south.  It  may  well  be  that,  with  his  natural  aver- 
sion to  water,  these  rivers  have  confined  him  to 
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the  comparatively  limited  stretch  of  country  he 
occupies.  Travelling  high  up  in  the  jungle,  he 
could  swing  easily  across  the  ordinary  streams 
which  would  come  in  his  path  without  having  to 
take  to  the  water.  The  monkeys  of  India  take 
readily  to  water,  and  it  is  a  pretty  sight  to  see 
them  spring  out  from  a  lofty  overhanging  bough 
and  drop,  one  after  another,  with  a  splash  into 
the  stream,  and  strike  out  boldly  for  the  further 
bank.  (Candler,  1903,  pp.  188-189.) 

The  natural  ability  of  the  gibbon  to 
swim  has  been  tested  also  by  Bennett 
(1834,  II,  1 51-152)  with  definitely  nega- 
tive results.  From  the  few  observations  re- 
ported it  may  tentatively  be  inferred  that 
the  animal  does  not  naturally  take  to  the 
water  and  is  unable  to  swim. 

DIET  AND  HABITS  OF  EATING  AND 
DRINKING 

It  is  established  that  the  chief  natural 
foods  of  the  gibbon  are  vegetable  growths. 
They  include  various  wild  fruits,  berries, 
grains,  leaves,  grasses,  shoots,  and  roots. 
Some  observers  state  that  certain  animal 
foods  are  also  included  in  the  natural  diet, 
as,  for  example,  various  insects  and  other 
small  invertebrates,  birds'  eggs,  and  occa- 
sionally birds  themselves.  The  dietary  in- 
I  formation  is  meager  and  unsatisfactory, 
since  the  evidence  is  mostly  indirect.  It  is 
entirely  possible  that  some  species  or  indi- 
viduals may  be  exclusively  vegetarian, 
whereas  others  in  varying  degree  seek  ani- 
mal products. 

The  diet  of  captive  specimens,  although 
of  relatively  little  naturalistic  interest,  has 
:  practical  significance  because  of  varied  rea- 
isons  for  maintaining  specimens  in  confine- 
ment. It  is  reported  that  they  readily  eat 
cooked  grains,  fresh  and  dried  fruits,  raw 
eggs,  meal  worms,  vegetables  in  great  va- 
riety either  cooked  or  raw,  and  in  some  in- 
I  stances  chicken,  beef,  or  other  meats  in 
small  quantities. 

All  things  considered,  we  may  conclude 
that  they  are  primarily  vegetarians,  but 
I  that  like  man  they  are  highly  adaptable  in 
their  dietary  tastes,  preferences,  and  re- 
quirements, and  may  be  taught  to  eat  al- 
most anything  which  is  not  physiologically 
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injurious.  Some  captive  specimens  have 
been  maintained  chiefly  on  a  meat  diet,  but 
ordinarily  a  vegetable  diet  is  used  on  ac- 
count of  convenience  and  economy.  Tickell 
(1865,  p.  198)  records  the  important  ob- 
servation that  the  young  white-handed  gib- 
bon, when  fed  solely  on  plantains  or  on 
milk  and  rice,  is  likely  to  lose  its  hair,  as  a 
result  presenting  a  most  ridiculous  appear- 
ance. Few  recover  from  this  condition,  but 
a  change  of  diet,  especially  enabling  the 
animals  to  help  themselves  to  insects,  in 
some  instances  results  in  the  reappearance 
of  the  hair. 

Our  principal  sources  of  information  on 
diet  in  nature  and  captivity  are  the  fol- 
lowing authors:  Bennett  (1834),  Harlan 
(1834),  Rennie  (1838),  Martin  (1841), 
Tickell  (1865),  Schmidt  (1886),  Blanford 
(1889-91),  Klein,  A.  (1894),  Candler 
(1903),  Elliot  (1913),  Robinson  (1925). 

In  general,  gibbons  have  the  habit  of 
taking  water  by  either  sweeping  the  arm 
along  the  moist  leaves  of  forest  trees  or  by 
dipping  the  hand  and  forearm  into  water 
and  licking  the  accumulated  supply  from 
the  fingers,  back  of  the  hand,  and  hair  of 
the  wrist.  This  habit  is  perfectly  natural  in 
view  of  the  facts  which  have  already  been 
presented,  for  the  tree  habitat  and  the  long 
arm  of  the  animal  render  this  method  of 
obtaining  water  convenient  and  appropri- 
ate. There  are  undoubtedly  species  and  in- 
dividual variations  in  manner  of  drinking 
and  the  reports  on  the  drinking  habits  of 
captives  vary  widely  and  naturally  enough 
differ  in  many  respects  from  those  based 
on  observations  in  nature.  We  have  not 
been  able  definitely  to  establish  species  dif- 
ferences. Hand-drinking,  as  it  may  be 
called,  seems  to  be  universal  in  the  gibbon 
family,  but  a  particular  captive  specimen 
may  use  the  hand  either  as  a  scoop  to  take 
up  water  or,  somewhat  as  in  its  wild  envi- 
ronment, by  dipping  and  licking  off  the 
accumulated  drops.  Another  individual,  or 
perhaps  the  same  one  under  slightly  differ- 
ent conditions,  may  place  its  lips  to  the 
water  and  drink  directly.  Occasionally  it 
has  been  reported  that  an  individual  would 
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raise  the  vessel  of  liquid  to  its  lips  and 
drink  in  human  fashion. 

Blanford  (1889-91,  pp.  7,  9)  states  that 
the  hoolock  drinks  with  its  lips,  putting  its 
head  down  to  the  water  as  monkeys  do, 
whereas  the  white-handed  gibbon  drinks  by 
scooping  up  the  water  in  its  hand.  On  the 
other  hand,  Pocock  (1905,  p.  176)  states 
that  both  the  hoolock  and  the  white-handed 
gibbon  habitually  drink  by  dipping  the 
back  of  the  hand  and  the  knuckles  into  the 
water  and  licking  it  off.  Strictly  speaking, 
they  do  not  scoop  up  the  water  but  merely 
dip  the  hand  and  arm  in.  The  same  author 
describes  direct  drinking  on  the  part  of  a 
Hainan  gibbon  in  captivity.  That  this  was 
an  acquired  adaptation  is  rendered  prob- 
able by  the  fact  that  an  injury  to  the  indi- 
vidual's right  hand  rendered  that  unusable 
and  that  the  left  hand  frequently  was  used 
for  holding  to  some  object  while  water  was 
taken. 

These  various  accounts  of  methods  of 
drinking  are  peculiarly  instructive  as  indi- 
cating dangers  of  misconception  or  inade- 
quacy of  description  when  observation  is 
limited  to  a  single  captive  specimen,  and 
the  life  experience  and  conditions  in  cap- 
tivity are  not  fully  described.  Our  con- 
sideration of  the  sum  of  information  leads 
to  the  conclusion  that  the  practice  of  dip- 
ping is  of  primary  importance,  and  that  the 
different  authorities  have  noted  variations 
of  this  practice  or  deviations  from  it  which 
are  related  to  species  characteristics  and 
habits  and  to  adaptations  to  conditions  of 
captivity. 

LIFE  HISTORY 

All  observational  reports  agree  in  indicat- 
ing that  the  several  species  of  gibbon  are 
gregarious,  living  in  groups  of  varying 
size.  Sometimes  undoubtedly  these  are 
family  groups;  again  the  males,  if  not  also 
the  females,  appear  to  be  segregated.  But 
more  particular  description  of  gregarious- 
ness  logically  belongs  in  the  chapter  on  af- 
fectivity,  and  the  topic  is  mentioned  here 
as  introductory  to  consideration  of  sex  and 
reproduction. 


It  is  significant  that  the  literature  con- 
tains few  references  to  courtship  and  mat- 
ing activities,  and  almost  no  definitely  es- 
tablished facts.  Turpin  (1771,  p.  309)  says 
that  "they  [the  gibbons]  do  not  offer  a 
scandalous  spectacle  of  unbridled  passion." 
This  casual  remark  indicates  a  contrast  be- 
tween the  behavior  of  gibbons  and  that  of 
monkeys  and  great  apes.  The  utter  lack  of 
description  of  sex  activities  indicates,  we 
believe,  the  relative  difficulty  of  observa- 
tion and  suggests  that  shyness,  timidity, 
or  perhaps  seasonal  mating,  may  restrict 
exhibition  of  sexual  behavior.  It  may  be  a 
matter  of  affective  constitution,  strength 
of  sex  impulse,  or  reaction  to  the  presence 
of  an  observer.  But,  whatever  the  reasons, 
ignorance  of  the  sex  life  of  the  gibbon  is 
very  nearly  complete. 

Concerning  age,  sexual  maturity,  and  the 
phenomenon  of  menstruation  we  cite  the 
following  observations. 

The  occurrence  of  menstruation  in  gib- 
bons is  attested  by  Buffon  (Barr's  transla- 
tion, 1797,  IX,  187)  and  by  Harlan  (1834, 
p.  53).  More  recently  a  specimen  carefully 
observed  by  Pocock  furnished  exception- 
ally valuable  information.  It  was  received 
in  London  in  January,  1904,  having  for- 
merly belonged  to  Mr.  E.  H.  de  St.  Croix 
who  had  procured  her  in  the  Island  of 
Hainan  in  July,  1897.  She,  therefore,  had 
been  in  captivity  about  six  and  one-half 
years.  When  captured  she  w^as  thought  to 
be  about  six  weeks  old,  but  within  six 
months  she  was  practically  independent.  It 
is  assumed  that  she  probably  was  born  in 
1897.  Pocock  (1905,  p.  170)  arranged  for 
systematic  observation  of  this  Hainan  gib- 
bon. Menstruation  is  reported  to  have  be- 
gun in  December,  1903,  when  the  animal 
was  approximately  seven  years  old  and  had 
achieved  her  growth.  Subsequent  svstem- 
atic  observation  indicated  that  the  interval 
between  menstrual  discharges  was  approxi- 
mately a  month,  and  that  discharge  con- 
tinued for  two  or  three  days.  Cessation 
of  menstruation  occurred  for  two  winter 
months  during  which  the  gibbon  suffered 
from  influenza  and  diarrhea. 
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Welch  (191 1,  p.  355)  likewise  reports 
menstruation  and  comments  thus  on  its 
late  appearance:  "The  delayed  develop- 
ment of  the  scrotal  bag  and  diminutive  size 
of  the  testicles  correspond  to  the  late  com- 
mencement of  menstruation.  ...  It  seems 
to  be  the  normal  course  that  in  Hylobates 
menstruation  is  delayed  until  a  much  later 
period  than  is  normal  in  Man." 

We  may  tentatively  conclude  that  the 
gibbon  becomes  sexually  mature  at  from 
five  to  eight  years  of  age  and  that  men- 
struation occurs  at  intervals  of  approxi- 
mately thirty  days. 

On  the  basis  of  evidence  which  we  shall 
exhibit  in  subsequent  paragraphs  the  period 
of  gestation  is  supposed  to  be  approxi- 
mately seven  months.  As  a  rule  there  is  a 
single  birth.  Of  this  Tickell  (1865,  pp. 
197-198)  writes:  "The  young  seldom  reach 
maturity  when  deprived  of  liberty.  They 
are  born  generally  in  the  early  part  of  the 
cold  weather,  a  single  one  at  a  birth,  two 
being  as  rare  as  twins  in  the  human  race. 
The  young  one  sticks  to  its  mother's  body 
for  about  seven  months,  and  then  begins 
gradually  to  shift  for  itself." 

Pertinent  also  are  the  following  state- 
ments from  Blanford  and  Forbes:  "But  a 
single  young  is  born  at  a  time.  Neither  the 
period  of  gestation  nor  the  age  at  which 
these  animals  become  adult  appears  to  have 
been  ascertained."  (Blanford,  1889-91,  p. 
7.)  "The  female  produces  but  a  single 
young  one  at  a  birth,  of  which  she  takes 
I  the  greatest  care.  She  carries  it  about, 
clinging  to  the  under  side  of  her  body,  for 
many  months.  It  is  said  that  she  even  takes 
it  to  the  waterside  from  time  to  time,  and 
with  much  solicitude,  and  in  spite  of  its 
cries  and  resistance,  washes  its  face." 
(Forbes,  1894,  II,  151.)  It  may  here  be 
remarked  that  the  face  washing  is  thought 
by  most  authorities  to  be  a  misinterpreta- 
tion of  the  behavior  of  the  female  as  with 
baby  clinging  to  her  breast  she  bends  over 
to  dip  water  from  a  pool  and  lick  it  from 
her  hand.  We  can  readily  imagine  that  the 
female  gibbon,  observed  at  a  distance. 


drinking  in  its  peculiar  fashion  might  ap- 
pear to  be  washing  its  infant. 

Little  is  known  of  reproduction  and  the 
family  life  of  either  gibbon  or  siamang  in 
freedom,  and  commonly  it  has  been  stated 
that  these  animals  do  not  breed  in  cap- 
tivity. It  is  our  good  fortune  to  be  able  to 
present  certain  rarely  interesting  observa- 
tions. 

Reynold  A.  Spaeth,  who  devoted  some 
months  to  an  intensive  study  of  problems 
of  reproduction  in  the  gibbons  of  Siam  and 
whose  life  was  sacrificed  to  the  risks  of 
tropical  research,  left  notes  on  which  Mrs. 
Spaeth  has  based  a  most  interesting  de- 
scription of  "The  tree- walkers  of  the 
tropics."  With  her  permission  we  are  sev- 
eral times  referring  to  her  husband's  obser- 
vations as  reported  by  her,  and  we  here 
quote  a  paragraph  which  is  of  peculiar 
value. 

Dr.  Spaeth  found  that  the  gibbons  were  for  the 
most  part  in  family  groups.  So  far  as  he  could  as- 
certain, they  have  their  young  in  the  early  sum- 
mer and  spring,  and  almost  all  the  females  that  he 
collected  were  either  just  going  to  give  birth  to  a 
young  one  or  were  already  suckling  this  year's 
baby.  On  one  occasion  he  came  upon  a  group  of 
males  alone  in  a  tree  early  in  the  morning,  con- 
versing in  the  typical  male  gibbon  tones,  and  he 
concluded  that  it  was  some  sort  of  bachelors'  club 
gathering.  But  as  a  rule  he  found  what  appeared 
to  be  families.  The  gibbon  has  only  one  young  a 
year  and  it  takes  three  or  four  years  for  them  to 
mature,  so  a  family  frequently  consisted  of  two 
or  more  young  ones  in  various  stages  of  growth 
beside  the  father  and  mother.  .  .  .  They  hang 
onto  the  mother  with  an  extraordinarily  strong 
grip  as  she  swings  thru  the  trees.  She  appears  not 
to  be  in  the  least  incommoded  by  the  baby  hang- 
ing to  her  and  swings  along  as  unconcernedly  as 
tho  she  were  alone. 

Mrs.  Spaeth  in  her  next  paragraph  reports 
birth  of  two  gibbons  in  the  "compound" 
of  A.  W.  Ogilvie,  Prae,  Siam,  and  remarks: 

Mr.  Ogilvie's  gibbon  family  is  the  only  instance 
on  record  of  the  gibbons  breeding  in  captivity. 
(From  unpublished  manuscript,  "The  Tree- 
walkers  of  the  Tropics,"  by  Edith  E.  Taussig 
Spaeth.) 

The  facts  are  thus  reported  by  Ogilvie: 

Records  of  the  Gibbon  of  Siam  {Hylobates  lar) 
breeding  in  captivity,  are  I  believe  unknown  and 
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the  following  instance,  although  the  animals  were 
not  in  strict  captivity,  is  interesting. 

In  April  1Q14  I  bought  and  turned  loose  in  my 
compound  five  gibbons,  two  white  and  three 
black.  One  of  the  black  ones  subsequently  became 
savage  and  had  to  be  shot,  but  the  other  four 
lived  amicably  together  until  March  1920  when 
one  of  the  white  ones  was  noticed  to  be  pregnant 
and  in  May  gave  birth  to  a  young  one.  A  black 
gibbon  who  was  obviously  the  father  attached 
himself  to  her,  and  the  other  two  were  chased 
from  their  accustomed  trees  and  never  allowed  in 
the  compound. 

At  the  time  of  writing  the  young  gibbon  though 
over  two  years  old  and  quite  big  enough  to  fend 
for  itself  still  clings  to  its  mother  when  she  moves 
rapidly  from  tree  to  tree,  and  more  remarkable 
still,  is  nursed  by  her  and  has  never  been  seen  to 
take  any  of  the  solid  food  provided  for  the  other 
monkeys.  (Ogilvie,  1923,  p.  137.) 

Remarkable  in  this  instance  is  the  pro- 
longed period  of  nursing  and  of  dependence 
of  infant  on  mother. 

We  have  discovered  authoritative  report 
of  two  other  births  in  captivity.  They  oc- 
curred in  the  Rangoon  Zoological  Gardens 
during  1923  and  1924.  In  presenting  report 
on  these  cases  Robinson  emphasizes  the 
delicacy  of  the  white-handed  gibbon  and 
usefully  describes  the  method  of  housing 
and  caring  for  these  apes  in  the  Rangoon 
Gardens.  Since  his  brief  account  of  circum- 
stances of  mating,  birth,  and  relations  of 
infant  to  mother  is  unique,  we  quote  fully: 

We  find  it  impossible  to  leave  a  male  and  a  fe- 
male in  the  same  cage.  We  selected  a  pair  of  gib- 
bons that  we  had  had  for  seven  years  and  which 
had  not  been  sick  during  that  period.  It  was  re- 
ported to  the  Superintendent  that  these  two  had 
been  seen  copulating  once  in  the  early  part  of 
November  1922,  and,  as  the  young  one  was  born 
on  the  ist  of  August  1923,  the  period  of  gestation 
was  thought  to  be  about  nine  months.  When  the 
father  was  let  into  the  outer  run  for  exercise,  it 
was  noticed  that  the  mother  took  her  seat  close  to 
the  expanded  metal  on  the  side  of  the  run.  The 
male  then  clung  to  the  expanded  metal  opposite 
her,  and  copulation  was  effected  through  the  net- 
ting. 

In  the  case  of  both  the  young  ones  born,  they 
were  born  at  night,  and  the  day  before  the  birth 
the  mother  refused  her  food.  She  seemed  dull, 
restless  and  frightened.  From  the  appearance  of 
the  cage  on  the  following  morning,  it  appeared 
that  the  mother  must  have  dragged  about  the  in- 
fant until  the  placenta  got  broken  off.  The  same 


was  observed  on  the  occasion  of  the  second  birth. 
She  kept  the  baby  pressed  close  to  her  breast  and, 
from  time  to  time,  pulled  back  its  head,  gazing  at 
it  eagerly  and  displaying  the  utmost  pleasure  in  it. 
She  hardly  ceased  examining  it  and  turning  it  over 


Fig.  3  5.  A  baby  gibbon  in  Siam,  species  undetermined, 
said  to  be  less  than  a  year  old.  Courtesy  of  Mrs.  R.  A. 
Spaeth. 


and  stroking  it.  She  kept  it  clean  with  her  hands 
and,  for  some  weeks,  would  not  allow  anyone  to 
see  it. 

The  first  baby  died  owing  to  a  catastrophe.  The 
mother  and  child  had  been  let  out  into  the  outer 
run  and,  as  was  perhaps  natural,  she  took  the 
child  to  the  father's  cage  to  show  it  to  him.  He 
took  hold  of  the  baby's  finger  and  was  fondling 
it  when  something  apparently  frightened  the 
mother,  who  desired  to  retire.  The  father  objected 
and  held  on  to  the  baby's  finger  and,  between  the 
two  parents,  the  unfortunate  infant's  finger  was 
pulled  off,  and  it  died  of  septic  poisoning  on  the 
12th  September  1923. 

The  parents  were  observed  to  copulate  between 
the  15th  and  23rd  of  October  1923,  many  times, 
and  the  second  infant  \vas  born  on  the  19th  of 
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May,  1924.  This  puts  the  period  of  gestation  at 
about  seven  months,  and  it  would  appear  that  it 
could  not  have  been  much  longer.  Enlargement  of 
the  breast,  and  fullness  of  the  stomach  only 
showed  in  the  mother  in  the  advanced  stage  of 
pregnancy.  The  infant  clung  on  to  its  mother's 
hair,  but  the  mother  kept  her  arms  round  it  in  the 
earlier  stages,  and,  whenever  she  could  be  induced 
to  leave  her  retiring  stage  at  the  top  of  the  cage, 
she  always  supported  the  infant  as  she  came  down 
with  her  thigh  or  her  foot.  She  fed  the  infant 
from  her  breasts,  and  did  not  allow  it  to  partake 
of  any  other  food. 

The  baby  was  born  with  its  eyes  open ;  the  head 
and  ears  were  comparatively  large.  It  had  a  mod- 
erate quantity  of  thick  hair  on  the  head,  and  thin, 
soft  and  downy  hair  on  the  back.  There  was  little 
or  no  hair  on  the  outer  aspect  of  the  arms  and 
thighs,  while  the  other  parts  of  the  body  were 
quite  bare.  It  was  impossible  to  find  out  anything 
about  its  dentition;  but  the  first  gibbon  which 
died  within  six  weeks  of  its  birth  had  four  in- 
cisors at  the  time  of  its  death.  After  eight  weeks 
the  hair  has  grown  very  thick  and  luxuriant  on 
the  head;  and  the  back,  the  outer  aspects  of  the 
arms,  thighs  and  hands  are  now  also  fully  covered 
with  thin  and  soft  hair;  while  the  abdomen,  the 
forehead,  chest  and  buttocks  are  still  bare.  When 
born,  its  face  was  heavily  lined  and  wrinkled,  but 
in  a  few  weeks  the  skin  has  smoothed  out;  the 
face  is  clear  and,  from  looking  an  old  and  decrepit 
object,  it  now  appears  young  and  smooth. 

We  had  kept  the  outer  doors  of  the  cage  shut, 
so  that  the  mother  should  not  be  disturbed  by 
visitors,  and  the  only  person  she  saw  was  the 
Superintendent,  who  visited  her  daily  and  saw  to 
her  food.  When  it  was  about  four  weeks  old,  I 
visited  it,  and,  when  we  opened  the  doors,  the 
mother  and  child  were  on  the  upper  shelter.  There 
were  only  the  Superintendent  and  myself  and  a 
keeper  at  the  back,  I  called  the  mother  and  of- 
fered her  a  mango;  she  at  once  came  down  and 
seemed  to  be  quite  without  fear.  She  knew  us  all, 
which  may  perhaps  account  for  that.  It  was  inter- 
esting to  note  the  way  she  clambered  down,  sup- 
porting the  baby  at  each  step,  and,  when  seated 
at  the  front  of  the  cage,  peeling  and  eating  the 
mango  with  one  hand,  she  kept  holding  out  the 
'baby's  hand  towards  us,  with  the  intention  prob- 
'ably  of  teaching  it  to  catch  hold  of  the  wire  net- 
ting. This  gave  us  a  very  excellent  view,  and  time 
to  record  the  progress  made  in  the  matter  of  the 
jhair,  but  we  could  see  no  sign  of  teeth. 
1  We  have  so  far  not  attempted  to  take  any 
jphotographs ;  indeed,  it  would  be  almost  impos- 
sible, partly  because  the  mother  would  not  come 
forward  with  the  child,  and  partly  because  in  the 
rains  in  Burma  the  light  is  too  poor  to  enable 
photographs  of  any  value  to  be  taken  of  animals 
inside  a  small  cage.  It  is  hoped  to  be  able  to  do 
io  before  long.  (Robinson,  1925,  pp.  456-458.) 


Of  the  span  of  life  in  gibbon  and  sia- 
mang  nothing  is  definitely  known.  Accord- 
ing to  Harlan  (1834,  p.  59),  who  in  turn 
cites  Burrough  as  his  authority,  the  natives 
of  Assam  assert  that  the  gibbon  may  live 
to  an  age  of  twenty-five  or  thirty  years.  In 
a  few  instances  specimens  have  lived  in 
zoological  gardens  for  fifteen  or  twenty 
years. 

Although  this  account  of  the  life  history 
of  the  gibbon  is  a  mere  sketch  which  lacks 
completeness  and  satisfactory  verification 
of  fact,  we  believe  that  it  fairly  represents 
the  status  of  knowledge  and  we  hope  that 
it  exhibits  extraordinarily  important  oppor- 
tunities for  naturalistic  and  experimental 
observation. 

GIBBONS  IN  CAPTIVITY 

Gibbons  have  the  reputation  of  being  very 
delicate  and  difficult  to  keep  in  European 
and  American  zoological  gardens.  There 
are  records  of  many  years'  life  in  captivity, 
but  the  average  appears  to  be  a  few 
months.  We  have  obtained  information 
from  the  directors  of  nearly  a  score  of  ex- 
hibition parks.  One  specimen  of  white- 
handed  gibbon  has  lived  for  more  than 
twenty  years  in  the  Philadelphia  Zoological 
Garden.  Undoubtedly  the  physique,  eco- 
logical needs,  habits  of  life,  and  tempera- 
ment of  these  apes  unfit  them  for  close 
confinement  and  a  sedentary  existence.  It  is 
well  known  that  they  are  peculiarly  sensi- 
tive to  subnormal  temperatures  and  that 
they  succumb  readily  to  exposure  to  drafts 
or  cold  and  to  inadequate  or  otherwise  un- 
suitable nourishment.  Even  their  social  en- 
vironment appears  to  be  important  for 
health  and  contentment. 

Most  frequently  mentioned  as  causes  of 
death  in  captivity  are  respiratory  diseases, 
due  doubtless  to  unreasonable  exposure, 
and  intestinal  disorders  induced  by  the 
combination  of  improper  foods  and  expo- 
sure. "The  Gibbon  is  a  very  delicate  ani- 
mal, in  spite  of  its  selecting  usually  an 
elevated  habitat,  and  rarely  survives  long 
in  captivity,  generally  succumbing  to  some 
pulmonary  complaint."  (Elliot,  19 13,  III, 
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150.)  And  of  the  hoolock,  Candler  (1903, 
p.  187)  says:  "Owin^  to  its  extreme  deli- 
cacy and  the  great  difficulty  experienced  in 
keeping  it  alive  in  confinement,  it  does  not 
often  find  its  way  into  European  collec- 
tions. Even  in  the  Calcutta  Zoological 
Gardens  it  is  difficult  to  keep  Hoolocks 
alive  for  any  length  of  time.  They  often 
succumb  to  pneumonia,  or  if  they  escape 
actual  disease  they  mope  and  die  from  the 
effects  of  confinement,  or  possibly  from  dep- 
rivation of  some  article  of  diet  which  in 
the  wild  state  they  have  been  accustomed 
to."  That  the  animals  may  be  satisfactorily 
maintained  in  a  semi-wild  condition  in 
their  native  countries  is  indicated  by  the 
statements  of  Mrs.  Spaeth. 

But  having  critically  examined  all  the 
information  available  on  the  constitution 
of  the  gibbon  and  its  relations  to  captivity. 


we  are  unable  to  subscribe  to  the  prevalent 
opinion  that  it  is  peculiarly  delicate  and  in- 
capable of  adaptation  to  new  conditions  of 
life.  Instead,  it  seems  to  us  that  these  ex- 
ceptionally interesting  anthropoids  are  to  a 
considerable  extent  the  innocent  victims  of 
human  ignorance,  stupidity,  and  careless- 
ness. Usually  we  fail  lamentably  to  protect 
them  from  infectious  diseases,  or  to  cure 
disorders  once  contracted.  We  fail  likewise 
to  maintain  proper  hygienic  conditions,  a 
balanced  ration,  and  to  provide  suitable 
exercise  and  adequate  social  environment. 
Although  unquestionably  there  are  differ- 
ences in  degree  of  hardiness  among  the 
genera,  species,  and  individuals  of  anthro- 
poid apes,  biologically  intelligent  care,  we 
feel  assured,  will  suffice  to  maintain  almost 
any  normal  specimen  in  healthy  and  con- 
tented captivity  for  a  long  time. 


CHAPTER  SEVEN 


AFFECTIVITY  AND  ITS  EXPRESSIONS  IN  GIBBON 


ONE  takes  pleasure  in  raising  this 
species  of  monkey  [the  'onke,' 
Siamese  gibbon?]  because  they  are 
gentler  than  the  others.  .  .  .  Economical 
and  dexterous,  they  never  break  or  smash 
anything.  Friends  of  peace,  and  full  of 
compassion,  they  wish  to  embrace  those 
who  weep,  and  their  pity  redoubles  in  pro- 
portion as  they  hear  the  groans  of  the  un- 
happy; they  never  abandon  those  whose 
tears  have  not  dried."  Thus  speaks  the 
Siamese  missionary  Tabraca  through  Tur- 
pin  (177 1,  p.  309).  It  seems  to  have  been 
settled  by  this  gentle  spirit  that  our  pri- 
mate fellow  creatures  should  be  described 
with  sympathetic  anthropomorphism.  One 
may  respect  the  sentiment  while  question- 
ing both  the  accuracy  and  the  adequacy  of 
the  description. 

The  foregoing  chapter  has  offered 
glimpses  into  the  affective  life  of  the  gib- 
bon. It  remains  now  to  attempt  a  con- 
nected and,  as  nearly  as  may  be,  complete 
description  of  affective  expressions.  If  it 
were  our  responsibility,  we  should  be  eager 
to  apologize  for  meagerness  of  knowledge, 
insight,  and  interest.  Evidently  in  this 
sphere  of  psychobiology  we  know  only  in 
part,  and  it  may  be  suspected  that  the 
larger,  if  not  also  the  better,  part  of  ac- 
quaintance with  the  emotional  traits  of  the 
gibbon  is  yet  to  be  achieved.  With  the 
scanty  information  which  we  have  been 
able  to  gather  from  a  scattering  and  barely 
scientific  literature,  we  shall  do  our  best  to 
indicate  facts,  informational  trends,  prob- 
lems, and  opportunities.  But  our  descrip- 
tion will  necessarily  be  an  indefinite  sketch 
instead  of  a  finished  and  accurate  portrait. 

Oftener  than  any  other  the  word  gentle 
appears  in  accounts  of  the  temperament 
and  disposition  of  gibbons.  There  is  per- 
fect agreement  among  observers  that  they 


are  shy,  timid,  wary;  good-tempered,  af- 
fectionate, gentle;  readily  trained  when 
young,  fond  of  petting  or  cuddling,  and  ap- 
preciative of  human  kindness.  Exceptions 
test  this  rule,  and  in  any  particular  captive 
individual,  whatever  the  species,  one  may 
happen  upon  quickness  of  temper,  irrita- 
bility, and  resentment  of  human  attentions. 
Usually  friendly  and  approachable  even  by 
strangers,  this  slightly  built  anthropoid  is 
capable  of  biting  savagely  and  of  inflicting 
serious  wounds.  Seldom,  however,  is  it  the 
aggressor  except  under  extreme  provoca- 
tion. Nevertheless,  it  is  wise  for  one  who  is 
inexperienced  in  handling  them,  or  lacking 
in  self-confidence,  to  await  their  advances 
instead  of  forcing  attention.  Like  the  other 
anthropoid  apes  they  are  quick  to  detect 
and  resent  unfriendliness  or  unkindness, 
and  long  remember  such  experiences.  Mal- 
treatment or  cruelty  from  a  man  may,  it 
appears,  make  them  suspicious  of  all  men, 
while  remaining  friendly  and  trustful  of 
women  (Martin,  1841,  p.  431).  Such  con- 
ditioned behavior  we  often  misunderstand 
or  misinterpret  in  ignorance  of  its  history. 

Of  the  hoolock,  Burrough,  as  quoted  by 
Harlan  (1834,  pp.  57-58),  says: 

The  individual  in  question  became  so  tame  and 
manageable  in  less  than  a  month,  that  he  would 
take  hold  of  my  hand  and  walk  with  me,  helping 
himself  along  at  the  same  time  with  the  other 
hand  applied  to  the  ground  as  described  above. 
He  would  come  at  my  call  and  seat  himself  in  a 
chair  by  my  side  at  the  breakfast  table,  and  help 
himself  to  an  egg,  or  the  wing  of  a  chicken  from 
my  plate,  without  endangering  any  of  my  table 
furniture.  ...  In  temper  he  was  remarkably 
pacific,  and  seemed,  as  I  thought,  often  glad  to 
have  an  opportunity  of  testifying  his  affection  and 
attachment  for  me.  When  I  visited  him  in  the 
morning,  he  would  commence  a  loud  and  shrill 
Whoo-whoo-whoo-whoo,  which  he  would  keep 
up  often  from  five  to  ten  minutes,  with  an  occa- 
sional intermission  for  the  purpose  of  taking  a 
full  respiration;   until  finally,  apparently  quite 
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exhausted,  he  would  he  down  and  allow  me  to 
comb  his  head,  and  brush  the  \on<r  hair  on  his 
arms,  and  seemed  delighted  with  the  tickling  sen- 
sation produced  by  the  brush  on  his  belly  and 
legs. 

This  description  is  of  special  interest  be- 
cause it  refers  to  an  adult  individual. 

It  is  noteworthy,  writes  Heck  (1922,  p. 
622),  "what  an  irresponsible  tendency  gib- 
bons have  to  allow  themselves  to  be  cud- 
dled and  petted."  Certain,  if  not  all,  species 
and  many  individuals  are  extraordinarily 
gentle,  friendly,  and  eager  for  human  kind- 
nesses. 

The  siamang  differs  from  the  true  gib- 
bons no  less,  it  would  appear  from  our  im- 
perfect information,  in  disposition  than  in 
structure.  Raffles  (1822,  p.  243)  character- 
izes it  as  bold  and  powerful,  whereas  the 
other  gibbons  are  timid  and  gentle.  Yet 
Forbes,  an  equally  reliable  authority,  de- 
voted to  exactitude  of  description,  reports 
of  a  young  siamang,  found  clinging  to  its 
dead  mother  and  brought  in  alive,  that  in 
a  very  short  time  it  became  a  most  delight- 
ful companion. 

Its  expression  of  countenance  is  most  intelli- 
gent and  often  very  human;  but  in  captivity  it 
generally  wears  a  sad  and  dejected  aspect,  which 
quite  disappears  in  its  excited  moods.  With  what 
elegance  and  gentleness  it  takes  with  its  delicate 
taper  fingers  whatever  is  offered  to  it !  Except  for 
their  hairiness,  its  hands,  and,  in  its  youth  at  all 
events,  its  head,  seem  to  me  more  human  than 
those  of  any  other  Ape's.  .  .  .  The  gentle  and 
caressing  way  in  which  it  clasps  me  round  the 
neck  with  its  long  arms,  laying  its  head  on  my 
chest,  and  watching  my  face  with  its  dark  brown 
eyes,  uttering  a  satisfied  crooning  sound,  is  most 
engaging.  Although  it  often  inflates  its  laryngeal 
sac,  it  rarely  gives  utterance  to  more  than  a 
yawn-like  noise  or  suppressed  bark;  but  this  dila- 
tation has  no  reference  apparently  to  its  good  or 
bad  temper,  although,  when  very  eager  and  im- 
patient for  anything,  a  low  pumping  bark  is  ut- 
tered. Every  evening  it  makes  with  me  a  tour 
round  the  village  square,  with  one  of  its  hands  on 
my  arm.  It  is  a  very  curious  and  ludicrous  sight 
to  see  it  in  the  erect  attitude  on  its  somewhat 
bandy  legs,  hurrying  along  in  the  most  frantic 
haste,  as  if  to  keep  its  head  from  outrunning  its 
feet,  with  its  long  free  arm  see-sawing  in  a  most 
odd  way  over  its  head  to  balance  itself,  and  now 
and  again  touching  the  ground  with  its  finger-tips 
or  its  knuckles.  (Forbes,  1894,  II,  168-169.) 


Sharply  contrasting  with  this  picture  of 
the  siamang  is  that  of  Duvaucel,  who  was 
at  one  time  employed  as  naturalistic  ob- 
server in  Sumatra  by  Sir  Thomas  Stamford 
Raffles.  The  passage  which  we  venture  to 
quote  was  originally  published  in  E.  Geo- 
ffroy-Saint-Hilaire  and  ¥.  Cuvier's  Histoire 
Naturellc  dcs  Mammijeres.  It  has  been 
often  quoted,  much  discussed,  and  also  ad- 
versely criticized. 

Servitude,  however  long,  seems  to  have  no  in- 
fluence in  modifying  the  characteristic  defects  of 
this  ape  [the  siamang],  his  stupidity,  his  sluggish- 
ness, and  his  awkwardness.  It  is  true,  that  a  few 
days  suffice  to  make  him  as  gentle  and  contented 
as  he  was  before  wild  and  distrustful;  but,  con- 
stitutionally timid,  he  never  acquires  the  famili- 
arity of  other  apes,  and  even  his  submission  ap- 
pears to  be  rather  the  result  of  extreme  apathy 
than  of  confidence  and  affection.  He  is  almost 
equally  insensible  to  good  or  bad  treatment; 
gratitude  and  revenge  are  sentiments  alike  for- 
eign to  these  animated  machines.  All  his  senses 
are  dull  and  imperfect;  if  he  regards  an  object  it 
is  manifestly  without  interest — if  he  touches  it,  it 
is  involuntarily.  In  a  word,  the  siamang  exhibits 
an  absence  of  all  intellectual  quahties;  and  if 
animals  were  to  be  classed  according  to  their  men- 
tal capacities,  he  would  unquestionably  occupy 
a  very  inferior  station.  Most  commonly  squatted 
on  his  hams,  with  his  long  arms  twined  round 
him,  and  his  head  concealed  between  his  legs,  a 
position  which  he  also  occupies  while  sleeping,  he 
is  seldom  roused  from  his  lethargy,  nor  does  he 
break  silence,  unless  at  intervals,  to  utter  a  dis- 
agreeable cry,  which  in  sound  approaches  to  that 
of  a  turkey-cock,  but  which  appears  to  be  expres- 
sive of  no  sentiment,  nor  to  declare  any  want,  and 
which  in  fact  expresses  nothing;  hunger  itself  does 
not  arouse  him  from  his  natural  apathy :  in  cap- 
tivity he  receives  his  food  with  indift'erence,  car- 
ries it  to  his  mouth  without  avidity,  and  sees  him- 
self deprived  of  it  without  testifying  either  sur- 
prise or  resentment.  (Duvaucel,  quoted  from 
E.  Geoffroy-Saint-Hilaire  and  F.  Cuvier,  1824. 
Le  Siamang,  p.  2.) 

Because  it  is  at  variance  with  almost  all 
other  reports  this  author's  description  fails 
to  inspire  confidence.  Perhaps  the  most 
generous  way  to  account  for  its  contradic- 
tory nature  is  to  assume  that  Duvaucel 
unwittingly  observed  and  perhaps  accu- 
rately described  the  behavior  of  a  diseased 
or  otherwise  enfeebled  and  decrepit  cap- 
tive specimen. 

In  one  of  the  very  best  early  descriptions 
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Fig.  36.  Portrait  of  a  gibbon.  Unidentified,  but  probably  H.  hoolock.  Courtesy  of  G.  Krause. 


of  the  behavior  of  a  captive  siamang,  Ben- 
nett (1834,  II,  149)  thus  comments  on  his 
subject:  On  shipboard  "he  was  so  docile 
when  at  liberty,  and  so  very  much  irri- 
tated at  being  confined,  that  he  was  per- 
mitted to  range  about  the  deck  or  rigging." 
And  later  this  individual  is  mentioned  as 
grave  of  look  and  mild  of  manner. 

EMOTIONAL  EXPRESSIONS 

Among  the  many  references  in  which, 
more  or  less  incidentally,  mention  is  made 
of  affectivity  or  its  expressions  in  the  gib- 
bons, not  more  than  a  score  are  worthy  of 
serious  consideration,  and  even  in  these 
there  is  little  well-established  or  indeed 
adequately  stated  information.  One  may 
reasonably  infer  from  present  evidences 
that  the  animals  express  varied  emotional 
experience.  We  have  attempted  to  arrange 
our  materials  in  certain  familiar  affective 


categories,  and  although  we  recognize  their 
inadequacy  we  present  them  as  indication 
of  the  status  of  knowledge  and  to  exhibit 
primary  needs  and  obvious  opportunities 
for  research. 

Jealousy,  resentment,  anger,  and  rage 
gain  varied  expression.  It  is  established 
that  the  gibbon  is  likely  to  resent  attention 
given  by  its  master  or  mistress  to  other 
animals,  or  indeed  other  individuals  of  its 
species.  We  have  found  no  mention  of  jeal- 
ousy of  persons,  and  we  are  not  able  to  give 
from  the  available  literature  a  worth-while 
description  of  the  manifestations  of  what 
is  referred  to  as  jealousy  by  Schmidt 
(1886,  p.  14),  who  speaks  of  the  animal's 
resentment  of  the  care  of  other  nearby  ani- 
mals and  the  belief  that  the  gibbon  may 
die  if  another  is  preferred  to  it.  And  for  the 
following,  Raffles  is  authority: 

It  is  the  general  belief  of  the  people  of  the 
country  that  it  will  die  of  vexation  if  it  sees  the 
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j)rcfcrence  given  to  anotlu-r;  in  corroboration  of 
which  I  may  add,  that  the  one  in  my  possession 
sickened  in  this  situation,  and  did  not  recover 
until  relieved  from  the  cause  of  vexation  by  his 
rival  the  Siamang  being  removed  to  another 
apartment.  (Raffles,  1822,  p.  243.) 

This,  by  the  way,  is  an  inadequately 
founded  belief,  applied  not  only  to  the 
gibbon  but  to  the  other  anthropoid  apes. 

Undoubtedly  there  is  basis  for  the  state- 
ment that  agreeable  social  environment  is 
essential  to  the  normal  health  and  content- 
ment of  the  animals.  Determined  resent- 
ment of  disagreeable  treatment  is  tenta- 
tively described  by  a  number  of  observers. 
For  example,  Blyth  (1844,  p.  465)  writes: 

I  can  testify  to  the  capability  of  these  animals 
to  inflict  serious  injury,  from  having  witnessed  a 
tame  female  of  the  Sumatran  H.  agilis  suddenly 
attack  her  keeper,  by  springing  up  at  him,  grasp- 
ing his  body  with  her  four  limbs,  and  biting  at  his 
chest,  when  it  was  fortunate  for  the  man  that  her 
canines  had  been  previously  filed  down;  in  conse- 
quence, as  was  said,  of  her  having  occasioned  the 
death  of  a  man  at  Macao. 

And  the  author  adds  by  way  of  foot- 
note comment: 

From  what  I  have  seen  of  the  Gibbon  tribe 
when  brought  up  tame,  no  animals  could  be  more 
gentle  and  good-tempered;  but  the  lady  in  ques- 
tion had  good  reason  for  the  utter  hatred  which 
she  bore  to  her  keeper,  who  used  to  make  her 
display  her  wondrous  activity  a  hundred  times  a 
day,  in  swinging  from  bough  to  bough  of  a  large 
artificial  tree  by  means  of  her  fore-limbs  only,  by 
frequent  application  of  the  whip. 

Anger  and  rage  in  these  creatures,  as  in 
children,  are  readily  evoked  and  gain  free 
expression.  Like  the  child,  they  quickly  re- 
cover from  emotional  outbursts  and  there 
is  evidence  that  the  behavior  is  expected 
to  achieve  some  desired  end.  Bennett  has 
given  a  description  of  anger  in  the  Ungka 
ape  (siamang)  which  is  confirmed  and  in 
certain  directions  supplemented  by  that  of 
Tickell  for  the  white-handed  gibbon. 

At  sunset,  when  he  was  desirous  of  retiring  to 
rest,  he  would  approach  his  friends,  uttering  his 
peculiar  chirping  note,  a  beseeching  sound,  beg- 
ging to  be  taken  into  their  arms;  his  request  once 
acceded  to,  he  was  as  adhesive  as  Sinbad's  old 
man  of  the  sea;  any  attempt  to  remove  him  be- 
ing followed  by  violent  screams.  He  could  not  en- 


dure disa[)pointment,  and,  like  the  human  species, 
was  always  better  pleased  when  he  had  his  own 
way;  when  refused  or  disappointed  at  anything, 
he  would  display  the  freaks  of  temper  of  a  spoiled 
child ;  lie  on  the  deck,  roll  about,  throw  his  arms 
and  legs  in  various  attitudes  and  directions,  dash 
everything  aside  that  might  be  within  his  reach, 
walk  hurriedly,  repeat  the  same  scene  over  and 
over  again,  and  utter  the  guttural  notes  of  ra,  ra; 
the  employment  of  coercive  measures  during  the 
paroxysms  reduced  him  in  a  short  period  to  a 
system  of  obedience,  and  the  violence  of  his  tem- 
per by  such  means  became  in  some  degree 
checked.  Often  has  he  reminded  me  of  that  pest 
to  society,  a  spoiled  child,  who  may  justly  be  de- 
fined as  papa's  pride,  mamma's  darling,  the  visi- 
tor's terror,  and  an  annoyance  to  all  the  living 
animals,  men  and  maid-servants,  dogs,  cats.  .  .  . 
(Bennett,  1834,  II,  152-153.) 

Anger  it  shows  by  a  fixed  steady  look,  with  the 
mouth  held  open  and  the  lips  occasionally  re- 
tracted to  show  the  canines,  with  which  it  can 
bite  severely,  but  it  more  usually  strikes  with  its 
long  hands,  which  are  at  such  times  held  dangling, 
and  shaken  in  a  ridiculous  manner,  like  a  person 
who  has  suddenly  burnt  his  fingers.  (Tickell,  1865, 
p.  I97-) 

One  finds  also  references  to  the  animals 
throwing  themselves  on  the  ground,  fling- 
ing themselves  about,  and  screaming  loudly, 
when  they  are  disappointed  or  provoked. 

Of  the  physiological  concomitants  of 
anger  or  rage  the  literature  gives  no  infor- 
mation. 

It  is  entirely  evident,  even  from  avail- 
able imperfect  descriptions,  that  timidity, 
fear,  and  terror  are  intimately  related  to 
resentment,  anger,  and  rage,  and  that  the 
former  emotional  and  expressive  condition 
may  almost  instantly  give  place  to  the  lat- 
ter. Thus,  for  example,  the  anthropoid  ape 
who  is  alarmed  or  actually  frightened  by 
an  unfamiliar  object  or  by  the  menacing 
behavior  of  another  animal  may  become 
aggressive  and  vigorouslv  express  resent- 
ment or  anger  the  moment  the  fear-inspir- 
ing object  begins  to  retreat  or  withdraw. 

There  are  no  quotable  examples  of  the 
replacement  of  timiditv  bv  resentment,  but 
we  have  often  obser\'ed  it  ourselves  in  each 
type  of  anthropoid  ape,  and  it  is  well 
known  in  man.  Although  it  is  repeatedly 
stated  that  gibbons  are  timid,  there  is  a 
dearth  of  descriptive  material  on  fear  and 
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Fig.  37-  A  gibbon  expresses  interest  and  surprise.  Courtesy  of  G.  Krause. 


terror.  All  that  the  literature  actually  sup- 
plies is  a  few  instances  of  fear-evoking 
situations.  Thus  Forbes,  of  his  own  knowl- 
edge, tells  of  the  unexpected  terror  and  in- 
hibition of  action  in  a  group  of  siamangs 
which  became  isolated  in  some  trees  that 
were  being  felled: 

That  they  can  leap  the  great  distances  from  tree 
to  tree  ascribed  to  them  is  no  doubt  an  accurate 
observation ;  but  they  appear  to  be  sometimes  ter- 
ror-stricken and  unable  to  perform  these  feats  to 
save  their  lives.  During  the  felling  of  the  forest 
near  this  village,  a  small  colony  of  Siamangs  got 
isolated  on  a  tree  separated  from  the  next  clump 
by  some  thirty  feet  or  so.  They  scampered  up  and 
down  in  the  crown  of  the  tree  howling  in  the 
most  abject  terror  at  every  stroke  of  the  axe;  yet 
they  would  not  venture  to  leap  the  intervening 
space,  and  even,  when  the  tree  was  falling,  they 
did  not  attempt  to  save  themselves  by  springing 


to  the  ground,  but  perished 
(Forbes,  1894,  II>  169.) 


its  downfall. 


According  to  Mitchell  snakes  disturb 
gibbons  much  less  than  they  do  the  great 
apes. 

Tried  with  various  kinds  of  snakes, 

the  gibbons  were  least  timid;  a  very  small  agile 
gibbon  showed  no  fear  and  very  little  curiosity, 
while  a  full-grown  example  of  the  same  species 
and  a  hoolock  gibbon  showed  no  panic,  but  re- 
treated very  decidedly.  It  is  possible  that  gibbons, 
as  they  are  the  most  agile  and  completely  arboreal 
of  all  the  monkeys,  run  little  risk  from  snakes  and 
have  partly  lost  their  fear.  (P.  Chalmers  Mitchell, 
1912,  p.  201.) 

Of  the  emotional  categories  suggested  by 
aversion,  disgust,  shame,  and  modesty,  we 
have  found  no  noteworthy  mention  in  the 
literature  on  the  gibbon.  This  is  of  interest 
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Fig.  38.  Expression  of  fear  in  a  gibbon.  Courtesy  of  G.  Krause. 


primarily  as  informational  lack  which 
doubtless  can  readily  be  remedied  by  the 
determined  observer,  and  secondarily  as  in- 
dicating possible  contrast  between  the  gib- 
bon and  the  other  anthropoid  apes  with 
respect  to  the  existence  or  frequency  of  ex- 
pression of  these  modes  of  feeling. 

Grief  and  sadness  are  occasionally  re- 
ferred to  with  the  usual  brevity  and  inade- 
quacy of  description.  The  following  is 
Forbes's  account  of  the  death  of  a  gibbon: 

The  Wau-Wau  has  a  wonderfully  human  look 
in  its  eyes;  and  it  was  with  great  distress  that 
the  writer  witnessed  the  death  of  the  only  one  he 
ever  shot.  Falling  on  its  back  with  a  thud  on  the 
ground,  it  raised  itself  on  its  elbows,  passed  its 
long  taper  fingers  over  the  wound,  gave  a  woeful 
look  at  them  and  at  his  slayer,  then  fell  back  at 
full  length — dead — "saperti  orang"  (just  like  a 
man),  as  his  Malay  companion  remarked.  He  kept 
in  captivity  for  a  short  time  a  specimen  which 


was  brought  to  him  by  a  native,  and  it  became 
one  of  the  most  gentle  and  engaging  creatures 
possible;  but  when  the  calhng  of  its  free  mates 
reached  its  prison  house,  it  used  most  pathetically 
to  place  its  ear  close  to  the  bars  of  its  cage  and 
listen  with  such  intense  and  eager  wistfulness  that 
it  was  impossible  to  retain  it  in  durance  any 
longer.  It  was  accordingly  set  free  on  the  margin 
of  its  old  forest  home.  Strange  to  say,  its  former 
companions,  perceiving  perhaps  the  odour  of  cap- 
tivity about  it,  seemed  to  distrust  its  respect- 
ability, and  refused  to  allow  it  to  mingle  with 
them.  Amid  the  free  woods  we  may  hope  that  this 
taint  was  soon  lost  and  that  it  recovered  all  its 
pristine  happiness.  (Forbes,  1894,  II,  156-157.) 

Amusement,  delight,  and  joy  likewise  are 
seldom  mentioned  and  never  adequately 
described  in  the  literature.  Yet  their  exist- 
ence in  the  gibbon  cannot  be  doubted.  Re- 
peatedly  reference  is  made  to  the  playful- 
ness of  the  young  and  to  their  evident  sat- 
isfaction in  amusing  themselves  by  simple 
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games  which  are  played  either  with  others 
of  their  kind  or  with  human  companions. 
Occasionally  there  are  found  references  to 
attempts  on  the  part  of  these  creatures  to 
express  appreciation  of  human  friendliness 
or  kindness. 

Affection  and  sympathy  for  one  another 
and  for  persons  are  more  frequently  men- 
tioned in  the  literature  than  any  other 
types  of  emotional  expression.  From  an 
anonymous  writer  we  quote  the  following 
paragraphs  descriptive  of  intraspecies  sym- 
pathetic relations,  and  at  the  same  time 
typical  of  the  information  offered  by  vari- 
ous authorities. 

Having  read  the  letters  of  Dr.  Gulliver  and 
GJ.R.  in  Nature,  Vol.  VIII,  pp.  103  and  163,  in 
which  the  affection  of  monkeys  for  their  dead  is 
discussed,  I  think  that  I  may  perhaps  be  per- 
mitted to  record  my  experience  in  regard  to  a 
certain  class  of  monkeys  that  I  have  peculiar  fa- 
cilities for  observing,  which  is  not  in  accordance 
with  the  observation  of  Mr.  Forbes  or  G.J.R. 

I  keep,  in  my  garden,  a  number  of  Gibbon  apes 
{Hylobates  agilis)  ;  they  live  quite  free  from  all 
restraint  in  the  trees,  merely  coming  when  called 
to  be  fed.  One  of  these,  a  young  male,  on  one 
occasion  fell  from  a  tree  and  dislocated  its  wrist; 
it  received  the  greatest  attention  from  the  others, 
especially  from  an  old  female,  who,  however,  was 
no  relation;  she  used,  before  eating  her  own  plan- 
tains, to  take  up  the  first  that  were  offered  to  her 
every  day  and  give  them  to  the  cripple,  who  was 
living  in  the  eaves  of  a  wooden  house ;  and  I  have 
frequently  noticed  that  a  cry  of  fright,  pain,  or 
distress  from  one  would  bring  all  the  others  at 
once  to  the  complainer,  and  they  would  then  con- 
dole with  him  and  fold  him  in  their  arms. 

But  one  morning  one  of  the  flock  was  found 
hanging  dead  in  the  fork  of  a  tree,  his  comrades 
took  no  notice  whatever  of  him,  and  were  playing 
j  and  singing  their  peculiar  song  as  usual  close  to 
j  him ;  on  the  body  being  removed  they  took  no 
j  notice  whatever. 

A  neighbor  of  mine  who  keeps  a  pair  of  these 
j  apes,  informs  me  that  the  male  lately  came  home 
!  after  an  absence  of  two  days  very  sick ;  the  fe- 
male, who  had  theretofore  been  very  affectionate, 
carefully  avoided  him,  and  on  his  death  a  few 
days  after  showed  the  most  thorough  indifference. 
Very  possibly  the  alleged  affection  for  their  dead 
may  exist  among  some  families  of  monkeys,  and 
not  among  others.  Though  my  apes  live  in  com- 
iplete  freedom,  they  have  never  shown  any  dispo- 
jsition  to  breed,  though  I  have  had  some  of  them 
over  two  and  a  half  years.  (Anonymous,  1874, 
P-  243-) 


Referring,  it  is  thought,  to  one  species  of 
gibbon,  sympathetic  expression  is  thus  de- 
scribed : 

These  animals  were  reserved,  very  gentle,  and 
uncommonly  cleanly  as  to  their  bodies  and  their 
food.  They  evinced  great  attachment  for  each 
other,  as  particularly  appeared  during  the  sick- 
ness of  the  female;  the  other  holding  her  in  his 
arms  as  a  parent  does  her  infant !  and  after  her 
death  he  immediately  refused  sustenance,  and,  as 
before  stated,  shortly  died.  (Lewis,  1834,  P-  33-) 

From  varied  experience  as  hunter  and 
superintendent  of  zoological  park,  Horna- 
day  offers  the  following: 

With  the  Gray  Gibbon,  of  Borneo,  I  am  well 
acquainted;  and  after  the  three  great  man-Uke 
apes,  it  is  to  me  the  most  wonderful  of  anthro- 
poids. They  are  very  timid,  the  shyest  of  all  Pri- 
mates that  I  ever  hunted,  and  wonderfully  suc- 
cessful in  eluding  the  hunter.  Nevertheless,  so 
strong  is  their  affection  for  their  young,  I  have 
seen  a  whole  troop  that  had  made  good  its  es- 
cape, return  at  the  call  of  an  infant  Gibbon  in 
trouble,  and  all  reckless  of  their  own  safety  come 
down  within  twenty  feet  of  their  deadly  enemy. 
Very  few  other  mammals  will  do  this.  (Hornaday, 
1904,  p.  12.) 

Attachment  to  persons  is  a  matter  of 
frequent  record  and  there  are  several  in- 
stances of  special  expressions  of  affection 
or  sympathy  which  involve  aggression  on 
the  part  of  the  gibbon,  as,  for  instance,  in 
attempting  to  defend  a  human  friend  or 
companion.  On  the  other  hand,  it  is  stated 
that  in  the  flight  of  a  troop,  the  mother 
gibbon  sometimes  abandons  her  young  and 
again  protects  and  defends  it  at  the  risk 
of  her  own  life.  Although  the  fact  is  not 
clearly  established  in  the  literature  it  may 
well  be  that  such  markedly  different  be- 
havior is  related  rather  to  the  nature  of  the 
situation  in  which  the  animal  finds  itself 
than  to  individuality  or  species. 

SOCIAL  RELATIONS 

As  already  remarked,  all  of  the  species  of 
Hylobates  and  Symphalangus  are  known 
to  be  gregarious,  but  the  social  relations 
and  habits  of  species  differ  somewhat. 

On  the  authority  of  Duvaucel,  Martin 
says  that  the  siamang  is  gregarious,  and 
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Fig.  39.  Friendliness  expressed  by  a  gibbon.  Courtesy  of  G.  Krause. 


that  each  troop  has  a  chief  believed  by  the 
Malays  to  be  invulnerable.  The  Ungka- 
puti  (agile  gibbon)  is  said  to  live  in  iso- 
lated couples  (184 1,  p.  419).  This  is  con- 


firmed by  Forbes  (II,  153)  who  says  it  is 
found  generally  in  small  troops  or  in  pairs. 
According  to  Tickell  (1865,  p.  196),  the 
white-handed  gibbon  lives  in  bands  of 
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eight  to  twenty  individuals,  although  occa- 
sionally a  solitary  male  is  met  with.  The 
largest  assemblages  are  those  of  the  hoo- 
lock  which  are  described  by  Blanford 
(1889-91,  p.  6)  as  found  associating  in 
flocks  of  fifty  to  one  hundred  individuals, 
or  even  more.  He  also  refers  to  the  occa- 
sional solitary  male.  Only  in  the  case  of  the 
siamang  is  the  chief  or  leader  especially 
mentioned,  and  in  that  case  by  only  two 
authorities,  Duvaucel  and  Broderip  (1849, 
p.  244). 

With  reference  to  the  cooperative  rela- 
tions of  gibbons,  next  to  nothing  seems  to 
be  known.  Some  observers  assert  that 
troops,  however  large,  will  abandon  a 
wounded  comrade,  and  instances  are  re- 
ported of  seemingly  sympathetic  coopera- 
tive action.  It  appears  that  the  latter,  and 
perhaps  exceptional  action,  is  more  often 
observed  in  captive  individuals  than  in  na- 
ture, possibly  because  they  are  more  accus- 
tomed to  men  and  less  dismayed  by  their 
presence  or  threats  when  there  is  occasion 
for  sympathetic  action.  Nowhere  have  we 
discovered  even  the  suggestion  that  any 
species  regularly  constructs  anything  in 
the  nature  of  a  shelter  from  the  rain  or  the 
cold.  It  seems  improbable  that  animals 
should  live  in  bands  as  do  the  gibbons 
without  developing  a  considerable  measure 
of  helpful  cooperation.  But  obviously  the 
subject  is  more  appropriate  for  field  study 
than  for  speculative  consideration. 

Naturally  there  are  more  accounts  of  re- 
lations with  human  beings  than  with  mem- 
bers of  the  species,  and  especially  of 
friendships  and  playful  activities.  One  of 
the  most  illuminating  of  these  descriptions 
is  that  of  Bennett,  from  whom  we  quote 
concerning  the  relations  of  his  gibbon  with 
a  Papuan  child. 

He  was  playful,  but  preferred  children  to 
adults.  He  became  particularly  attached  to  a  little 
Papuan  child  (Elau,  a  native  of  Erromanga,  one 
of  the  New  Hebrides  group,)  who  was  on  board, 
and  whom  it  is  not  improbable  he  may  have  in 
some  degree  considered  as  having  an  affinity  to 
his  species.  They  were  often  seen  sitting  near  the 
capstan,  the  animal  with  his  long  arm  round  her 
neck,  lovingly  eating  biscuit  together. 


She  would  lead  him  about  by  his  long  arms, 
like  an  elder  leading  a  younger  child:  and  it  was 
the  height  of  the  grotesque  to  witness  him  run- 
ning round  the  capstan,  pursued  by,  or  pursuing, 
the  child.  He  would  waddle  along,  in  the  erect 
posture,  at  a  rapid  pace,  sometimes  aiding  him- 
self by  his  knuckles;  but  when  fatigued,  he  would 
spring  aside,  seize  hold  of  the  first  rope  he  came 
to,  and,  ascending  a  short  distance,  regard  himself 
as  safe  from  pursuit. 

In  a  playful  manner  he  would  roll  on  deck  with 
the  child,  as  if  in  a  mock  combat,  pushing  with 
his  feet,  (in  which  action  he  possessed  great 
muscular  power,)  entwining  his  long  arms  around 
her,  and  pretending  to  bite;  or,  seizing  a  rope,  he 
would  swing  towards  her,  and,  when  efforts  were 
made  to  seize  him,  would  elude  the  grasp  by 
swinging  away;  or  he  would,  by  way  of  changing 
the  plan  of  attack,  drop  suddenly  on  her  from 
the  ropes  aloft,  and  then  engage  in  various  play- 
ful antics.  He  would  play  in  a  similar  manner 
with  adults;  but  finding  them  usually  too  strong 
and  rough  for  him,  he  preferred  children,  giving 
up  his  games  with  them,  if  any  adults  joined  in 
the  sports  at  the  same  time. 

If,  however,  an  attempt  was  made  by  the  child 
to  play  with  him,  when  he  had  no  incHnation,  or 
after  he  had  sustained  some  disappointment,  he 
usually  made  a  slight  impression  with  his  teeth 
on  her  arm,  just  sufficient  to  act  as  a  warning, 
or  a  sharp  hint,  that  no  hberties  were  to  be  taken 
with  his  person;  or,  as  the  child  would  say, 
"Ungka  no  like  play  now."  Not  unfrequently,  a 
string  being  tied  to  his  leg,  the  child  would  amuse 
herself  by  dragging  the  patient  animal  about  the 
deck :  this  he  would  good-naturedly  bear  for  some 
time,  thinking,  perhaps,  it  amused  his  little  play- 
mate; but  finding  it  last  longer  than  he  expected, 
he  became  tired  of  that  fun,  in  which  he  had  no 
share,  except  in  being  the  sufferer;  he  would  then 
make  endeavours  to  disengage  himself  and  retire. 
If  he  found  his  efforts  fruitless,  he  would  quietly 
walk  up  to  the  child,  make  an  impression  with 
his  teeth,  in  a  ratio  of  hardness  according  to  his 
treatment :  that  hint  soon  terminated  the  sport, 
and  procured  him  his  liberty.  (Bennett,  1834,  II, 
158-160.) 

It  has  been  remarked  by  various  au- 
thorities that  some  at  least  of  the  gibbons 
tend  to  be  more  reserved  toward  men  than 
toward  women,  and  in  some  instances  to 
exhibit  very  marked  preferences.  This  ob- 
viously may  be  due  on  the  one  hand  to  the 
treatment  received  by  the  animal  from 
persons,  or,  on  the  other,  to  sex  interest. 
We  have  observed  the  latter  in  a  mature 
female  wau-wau. 

Entirely  characteristic  of  the  anthropoid 
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apes,  according  to  our  experience  and  our 
acquaintance  with  the  literature,  is  the  fol- 
lowing intelligently  appreciative  behavior 
of  a  young  gibbon  toward  his  human  care- 
taker. 

When  teethintr  my  companion  suffered  severely 
— as  the  human  infant  so  often  does — both  lo- 
cally and  constitutionally,  as  indicated  by  boils 
and  inflamed  finger-tips.  On  lancing  and  poultic- 
ing the  latter,  and  extracting  some  of  its  obstruct- 
ing teeth,  the  poor  creature  seemed  greatly  re- 
lieved, and  I  was  delighted  to  watch  it  recover, 
without  contracting  for  me  any  antipathy  for  the 
pain  I  had  inflicted  on  it,  but  rather  the  reverse. 
(Forbes,  1894,  II,  i6g.) 

On  the  authority  of  the  late  Doctor 
Spaeth  we  have  already  reported  that  the 
gibbons  of  Siam  seem  for  the  most  part  to 
live  in  family  groups.  This  observer  discov- 
ered that  he  could  distinguish  the  sexes  of 
the  species  in  point  by  differences  in  their 
calls.  On  this  basis  he  identified  certain  so- 
cial groups  as  made  up  of  males  alone  and 
certain  others  as  mixed  or  family  groups. 
Again  we  quote  from  Mrs.  Spaeth  to  illus- 
trate various  points  in  the  affective  life  and 
social  relations  of  the  gibbon  family: 

It  is  practically  impossible  to  capture  an  adult 
gibbon  alive,  unless  it  can  be  made  to  come  onto 
the  ground.  Swift  and  sure  as  they  are  in  the 
trees,  they  are  singularly  awkward  and  helpless 
when  they  have  to  walk.  Their  legs  are  much 
shorter  than  the  arms  and,  while  they  can  grip 
branches  and  support  their  weight  on  their  legs 
easily  enough,  their  legs  do  not  seem  well  adapted 
to  walking.  Frequently  they  help  themselves  along 
with  their  hands  in  an  ungainly  fashion.  Once 
driven  out  of  the  trees,  they  can  easily  be  cap- 
tured. But  most  of  the  tame  gibbons  are  taken  as 
babies,  the  mother  killed  and  the  baby  saved. 
There  are  instances  of  a  hunted  mother  gibbon 
dashing  her  baby  down  and  so  killing  it,  possibly 
because  she  feared  its  capture  but  more  likely  be- 
cause she  found  its  weight  too  heavy  in  her  ef- 
forts to  escape.  The  baby  gibbons,  or  "chenees" 
as  the  Siamese  call  them,  make  fascinating  pets. 
They  are  most  affectionate  and  intelligent  little 
things,  soft  and  furry  with  bright  eyes  and  cling- 
ing arms.  Lacking  the  mother  to  cling  to,  they 
quickly  adopt  master  or  mistress  in  her  place  and 
they  appear  to  be  perfectly  happy  travelling 
about  house  or  compound  clinging  tightly  to  a 
skirt  or  a  trouser  leg.  Even  the  older  ones  will 
jump  readily  into  the  owner's  arms,  twine  their 
arms  around  his  neck,  and  make  an  affectionate 
little  sound  like  "Hu,  Hu.''  There  are  hundreds  of 


tame  chenees  in  Bangkok  and  the  Siamese  grow 
very  fond  of  them.  They  do  not  train  them  or  use 
them  for  any  purpose  but  apparently  regard  them 
as  members  of  the  family  and  they  will  almost 
never  consent  to  sell  them. 

The  gibbon  is  far  too  mischievous  and  inquir- 
ing in  temperament  to  be  allowed  to  run  free. 
They  are  not  kept  in  cages  but  fastened  by  a 
collar  and  ring  to  a  chain  that  permits  them  to 
dash  about  on  a  high  bamboo  pole  or  verandah 
railing  or  tree.  They  are  incessantly  active  and  it 
is  extremely  difficult  to  photograph  them — they 
twist  and  turn  and  leap  about  and,  if  you  ven- 
ture too  close,  they  love  to  spring  on  your  head, 
twine  their  arms  about  you  and  give  you  a  quick 
little  bite  and  leap  away  again.  Except  for  occa- 
sional older  animals,  disillusioned  and  teased  and 
jealous,  they  are  generally  friendly,  but  their  sense 
of  humor  is  of  the  slapstick  variety  and  their 
little  jokes  are  most  disconcerting  to  a  stranger. 
Before  you  know  what  has  happened,  they  have 
nipped  you  here  and  there,  thrown  your  hat  into 
a  klong  and  are  back  in  the  tree  sampling  the 
contents  of  your  bag,  and  generally  hurling  each 
inedible  article  after  the  hat.  One  of  the  most 
entertaining  sights  is  a  dog  and  a  chenee  playing 
together.  They  look  as  tho  they  were  lighting 
furiously  but  it  is  a  toss-up  which  is  enjoying  it 
more.  Near  our  house  in  Bangkok  is  a  white  gib- 
bon about  four  years  old  whose  particular  friend 
is  a  coal  black  dog.  When  the  chenee  is  turned 
loose  the  two  roll  each  other  over  and  chase  each 
other  all  up  and  down  the  house  and  thru  the 
compound.  If  the  dog  nips  the  ape,  the  latter 
springs  up  on  his  bamboo  pole  out  of  reach  but 
presently  he  leans  down  and  grabs  the  dog  firmly 
by  the  tail,  indicating  that  he  is  ready  to  play 
again.  A  lady  in  Bangkok  tells  me  that  she  had  a 
little  black  gibbon  but  she  had  to  get  rid  of  it  be- 
cause it  would  steal  into  her  little  boy's  room 
when  he  was  having  his  nap  and  tweak  the  child's 
nose.  He  did  not  hurt  him  but  the  child  would 
wake  up  angrily  and  try  to  explain  what  was  hap- 
pening, while  the  gibbon  sat  demurely  in  a  comer. 
At  last,  one  day,  the  mother  happened  to  catch 
him  in  the  act.  (From  Mrs.  Spaeth's  unpubHshed 
manuscript.) 

The  subject  of  social  relations,  in  certain 
of  its  aspects,  will  be  continued  in  the  next 
section,  inasmuch  as  vocalization  is  pri- 
marily a  social  and  emotional  expression. 

THE  VOICE  OF  THE  GIBBON  AND 
ITS  USES 

The  voice  of  the  gibbon  has  remarkable 
range  and  carrying  power.  Perhaps  chiefly 
because  of  this  fact,  vocalization  has  at- 
tracted the  attention  of  naturalists,  physi- 
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ologists,  and  anatomists,  and,  in  general, 
the  information  available  is  more  abundant 
and  also  more  reliable  and  self-consistent 
than  that  on  any  other  topic  of  the  psy- 
chobiology  of  the  animal.  Extraordinary 
characteristics  of  vocalization  early  aroused 
speculation  as  to  the  nature  of  the  vocal 
mechanism,  and  this  curiosity  was  aug- 
mented by  the  existence  of  a  conspicuous 
laryngeal  sac  in  the  siamangs.  Although 
early  descriptions  of  the  voice  and  its 
mechanism  are  of  relatively  little  scientific 
importance,  one  or  two  are  worthy  of  quo- 
tation as  indicating  the  nature  of  interest 
and  the  direction  of  inquiry. 

Bennett,  in  speaking  of  the  neck  pouch 
of  the  siamang,  observes  that  it  has  been 
the  subject  of  much  speculation  and  is 
thought  to  be  an  appendage  to  the  vocal 
organs.  He  then  continues  with  report  of 
his  own  observations: 

For  often  when  irritated,  I  have  observed  him 
inflate  the  pouch,  uttering  at  the  same  time  a 
hollow  barking  noise.  .  .  .  The  inflation  of  the 
pouch  was  not,  however,  confined  to  anger;  for 
when  pleased  he  would  purse  the  mouth,  drive  the 
air  with  an  audible  noise  into  the  sac;  when 
yawning,  it  was  also  inflated;  and  in  all  in- 
stances, (except  when  excited  by  anger,)  he  would 
gradually  empty  the  sac,  as  if  he  derived  a  pleas- 
ure from  it.  When  the  sac  has  been  distended,  I 
have  often  pressed  on  it,  and  forced  the  air  con- 
tained within  it  into  the  mouth,  the  animal  not 
evincing  at  the  time  any  sign  of  its  being  an 
annoyance  to  him.  When  uttering  the  barking 
noise,  the  pouch  is  not  inflated  to  the  same  extent 
as  when  he  yawns.  .  .  . 

To  test  the  suggestion  advanced  by  certain 
observers  that  the  laryngeal  sac  is  useful 
to  the  gibbon  in  swimming,  Bennett  one 
day  placed  his  subject  in  a  large  tub  of 
water.  It  was,  as  he  reports,  much  fright- 
ened in  this  situation  and  "soon  began  to 
display  a  marked  hydrophobic  symptom, 
but  not  the  least  attempt  was  made  to  in- 
flate the  pouch,  although  he  was  frequently 
submersed."  (Bennett,  1834,  II,  150-152.) 

The  mechanism  of  vocalization  is  men- 
tioned also  by  Candler: 

As  in  other  species  of  apes,  there  is  a  special 
modification  of  the  larynx,  which  acts  as  a  sort 
of  resonating-box,  and  helps  (I  suppose)  to  make 


the  sound  carry,  as  it  does,  long  distances.  There 
is  also  a  peculiar  arrangement  of  the  upper  aper- 
ture of  the  larynx,  with  its  small  and  inadequate 
looking  epiglottis,  which  more  resembles  the  ar- 
rangement in  birds  than  the  leaf-like  epiglottis  in 
man.  (Candler,  1903,  p.  188.) 

Attacking  the  problem  of  mechanism 
with  the  interest  and  technique  of  the  mor- 
phologist,  Giacomini  examined  the  vocal 
structures  of  the  gibbon  with  resulting  ex- 
cellent description  of  the  larynx.  This  au- 
thor states  that  the  order  of  decreasing  re- 
semblance of  the  structure  of  the  larynx  to 
that  of  the  Caucasian,  according  to  his 
own  observations,  is  as  follows:  White 
male,  Negro  female,  Bosch  male.  Chimpan- 
zee, Gibbon,  Macacus,  Cercopithecus,  Go- 
rilla, and  Orang-outan  (Giacomini,  1897, 
p.  117). 

More  recently  Mott  has  dissected  the 
larynx  of  the  siamang  and  by  aid  of  both 
horizontal  and  vertical  serial  sections 
sought  to  get  such  knowledge  of  its  con- 
formation and  relations  as  is  necessary  for 
an  understanding  of  vocalization.  Omitting 
his  excellent  anatomical  description,  we 
quote  with  reference  to  relations  of  sound 
production  to  characteristic  features  of 
anatomy. 

The  loudness  of  sounds  is  increased  proportion- 
ally to  the  amplitude  of  vibrations  of  the  vocal 
cords,  which  is  dependent  upon  the  force  with 
which  the  air  is  expelled  through  the  chink  of  the 
glottis.  The  animal  can  by  filling  its  laryngeal  sacs 
bring  into  play  the  false  vocal  cords,  which  by 
their  approximation  necessitates  a  still  further  in- 
crease of  propulsive  force  before  the  air  can  es- 
cape and  set  in  vibration  the  vocal  cords — in  fact, 
the  animal,  when  it  wishes  to  emit  a  loud  sound, 
can  employ  the  "coup  de  glotte"  of  the  singer. 
This  "glottic  shock"  is  produced  by  two  muscular 
folds  called  the  ventricular  bands,  or  false  vocal' 
cords,  which  in  conjunction  with  some  other  mus- 
cles cause  a  complete  constriction  of  the  air-pas- 
sage above  the  true  vocal  cords.  Their  function  is 
to  protect  the  larynx  during  swallowing  and  to 
take  any  strain  exerted  by  the  respiratory  muscles 
during  effort,  such  as  vigorous  action  of  the  arms 
or  abdominal  muscles  involving  the  fixation  of  the 
chest.  Thus  action  in  coughing  is  of  the  nature  of 
a  spasm  preceding  an  explosion  of  the  breath. 

.  .  Such  powers  of  emitting  a  loud  vocal  call 
of  warning  or  of  sexual  attraction  must  play  an 
important  part  in  the  self-preservation  and  pres- 
ervation of  the  species  of  these  timid,  agile,  arbo- 
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real  animals.  Doubtless,  when  this  particular  (iib- 
bon  imitated  the  low-pitched  bark  of  the  dog  he 
employed  the  whole  of  the  vocal  cord,  but  how 
did  he  imitate  the  shrill  whistles  of  the  guinea- 
pig?  In  order  to  imitate  the  shrill  whistles  of  the 
guinea-pig  it  may  be  assumed  that  the  animal  em- 
ployed some  means  of  considerably  shortening  the 
vocal  cords  and  permitting  only  their  free  edge  to 
vibrate,  as  in  the  human  high  soprano  or  falsetto 
voice  in  the  male.  (Mott,  1Q24,  p.  1168.) 

Aside  from  the  light  thrown  on  the 
functional  significance  of  larynx  and  laryn- 
geal sac  by  such  investigators  as  Giacomini 
and  Mott,  as  psychobiologists  we  are  inter- 
ested in  the  implication  that  Mott's  sia- 
mang  imitated  the  bark  of  the  dog  and  the 
shrill  squeaks  of  the  guinea  pig. 

In  general,  the  voice  of  the  gibbon  is 
shrill,  penetrating,  and  in  many  instances 
musical.  There  are  times,  however,  when  to 
a  human  observer  it  is  extremely  disagree- 
able. Mott  (p.  1 1 69)  remarks:  "The  power 
of  variations  in  pitch,  which  the  Gibbon 
possesses,  may  be  a  means  of  emotional  in- 
tercommunication which  the  other  anthro- 
poids do  not  possess  to  the  same  degree." 
And  referring  especially  to  the  possible  sig- 
nificance of  the  laryngeal  sac,  Forbes 
(1894,  II,  151)  says  that  the  voice  of  the 
gibbon  "is  very  powerful  and  can  be  heard 
at  a  great  distance,  especially  when  they 
are  howling  in  chorus.  The  Wau-Wau  and 
the  Siamang,  the  one  without,  and  the 
other  with,  a  laryngeal  sac,  are  equally 
vigorous  in  this  respect."  The  testimony 
of  Blyth  (1875,  p.  4)  is  confirmatory  of 
our  general  description,  for  he  remarks: 
"They  are  further  remarkable  for  their  ex- 
ceedingly loud  shouting  cries,  not  unmusi- 
cal in  tone,  which  are  often  uttered  in  con- 
cert, and  differ  more  or  less  in  the  different 
species."  So  also  is  that  of  Welch  (1911,  p. 
357)- 

Of  curious  interest  is  Shelford's  refer- 
ence to  the  nature  of  the  gibbon  cry  and 
the  possibilities  of  imitating  it. 

The  Gibbons  go  about  in  large  herds;  their  cry 
is  extremely  musical,  and  in  the  early  morning  the 
jungle  fairly  rings  with  it.  I  know  no  more  joy- 
ous sound  in  nature  than  the  dehghtful  bubbhng 
shouts  of  these  creatures.  .  .  .  The  Malay  and 
Kayan  names  for  the  Gibbon — Wa-wa  and  Wok — 


are  onomatopa-ic  in  that  they  represent  two  notes 
of  the  series  of  whistles  and  hoots  that  the  ani- 
mals utter.  ...  I  know  of  no  instrument  on 
which  the  cry  can  be  well  imitated  except  a  sim- 
ple thing  made  by  the  Kayans  out  of  a  bamboo- 
joint  and  known  as  Buloh  Wok;  with  this  the 
cries  can  be  imitated  with  such  great  exactitude 
that  the  apes  are  often  decoyed  within  a  few 
yards  of  the  performer.  (Shelford,  1916,  p.  6.) 

Undoubtedly  vocalization  differs  signifi- 
cantly in  the  species  of  the  family  Hy- 
lobatidae,  not  only  in  accordance  with  the 
presence  or  absence  of  a  laryngeal  sac,  but 
also  in  correspondence  with  variations  in 
laryngeal  structure  and  the  use  of  the  or- 
gans. Doctor  Spaeth's  observation  that  he 
could  distinguish  the  sexes  in  certain  spe- 
cies of  Siamese  gibbon  by  the  voice  is  per- 
tinent. Whereas  heretofore  w^e  have  found 
it  either  impossible  or  obviously  unprofit- 
able to  attempt  specific  descriptions,  the 
observational  data  on  vocalization  are  rea- 
sonably adequate  for  this  purpose. 

For  the  agile  gibbon,  Martin,  with  the 
assistance  of  Waterhouse,  offers  the  follow- 
ing admirable  description: 

The  voice  of  this  Gibbon  is  extraordinar}-.  not 
only  for  its  power  and  volume,  but  for  the  suc- 
cession of  graduated  tones  in  which  its  cry  is 
uttered.  In  a  room,  it  is  overpowering  and  deaf- 
ening: it  consists  of  a  repetition  of  the  syllables 
00-ah,  oo-ah,  at  first  distinctly  repeated,  and  as- 
cending in  the  scale,  but  at  last  ending  in  a  shake, 
consisting  of  a  quick  vibratory  series  of  descend- 
ing notes,  during  which  the  whole  of  the  animal's 
frame  quivers  with  the  effort  to  produce  them: 
after  this,  she  appears  to  be  greatly  excited,  and 
violently  shakes  the  netting  or  the  branch  to 
which  she  may  be  clinging;  which  action  being 
finished,  she  again  traverses  her  cage,  uttering  the 
preliminary  syllables  oo-ah,  oo-ah,  till  the  shake 
again  concludes  the  series.  It  is  principally  in  the 
morning  that  the  animal  thus  exerts  this  modu- 
lated cry,  which  is,  probably,  its  natural  call  to  its 
mate,  and  which,  from  its  strength,  is  well  calcu- 
lated for  resounding  through  the  vast  forests.  The 
following  observations  on  the  voice  of  this  animal 
were  obligingly  presented  to  the  Author,  by  Mr. 
Waterhouse : — 

"I  should  endeavour  to  give  an  idea  of  the 
whooping  of  the  Gibbon  (as  far  as  the  music  is 
concerned,  but  not  as  regards  the  quality  of 
sound),  by  comparing  it  to  the  tuning  of  a  harp; 
first  beginning  with  an  E  string,  and  repeating  it 
at  short  intervals;  then  being  altogether  silent  for 
a  little  time,  and  then  beginning  again;  next,  two 
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strings,  as  it  were,  are  struck,  E  and  E  sharp  (or 
F  natural)  :  the  second  string  is  then  screwed  up, 
by  half-notes,  until  it  reaches  the  octave;  the  E 
and  F  natural,  E  and  F  sharp,  E  and  G  natural, 
&c.,  being  struck  nearly  together.  It  must  be  ob- 
served, that,  before  the  upper  note  arrives  at  the 
octave,  the  animal  amuses  herself  by  occasionally 
descending  a  few  semitones,  then  ascending  again, 
and  so  on.  But  when  the  octave  is  once  gained, 
and  has  been  sounded  a  few  times,  we  may  im- 
agine the  upper  string  to  be  very  rapidly  let  down 
by  semitones;  the  lower  note  remaining  the  same 
as  at  first,  and  the  two  strings  being  always 
struck  together.!  The  rapidity  of  the  descending 
passage  is  equal  to  that  of  an  extremely  brilliant 
shake.  The  animal  then  remains  quiet  for  a  short 
time;  after  which  follow  two  barks,  each  com- 
posed of  the  low  and  high  E,  sounded  nearly 
together. 

"It  appeared  to  me  that,  in  ascending  and  de- 
scending the  scale,  the  intervals  were  always  ex- 
actly half-tones;  and  I  am  sure  that  the  highest 
note  was  the  exact  octave  to  the  lowest.  In  this 
passage  the  lips  were  engaged,  and  rapidly  vi- 
brated during  its  execution. 

"The  quality  of  the  notes  is  very  musical;  and 
I  do  not  doubt  that  a  good  viohnist  would  be 
able  to  give  a  correct  idea  of  the  Gibbon's  com- 
position, excepting  as  regards  its  loudness.  The 
Gibbon's  voice  is,  certainly,  much  more  powerful 
than  that  of  any  singer  I  ever  heard. 

"One  more  fact  I  noticed,  viz.,  that  the  Gibbon 
is  usually  a  long  time  before  she  comes  to  the 
rapidly-descending  passage;  but  when  she  has 
given  it  once,  she  soon  runs  through  the  pre- 
liminary part  of  her  composition,  and  again  comes 
to  the  descending  passage."  (Martin,  1841,  pp. 
431-432.) 


Allegretto. 

Accellerando.  Crescendo. 

r-r- 

This  description  in  musical  terms  is  sup- 
plemented by  report  of  Welch  who  says 
that  in  addition  to  the  common  chatter  of 
excitement  and  laughter  vi^hich  all  species 
of  Hylobates  make,  the  agile  gibbon  has  a 
loud  cry. 

"It  appears,  all  through  this  rapid  chromatic 
passage,  as  if  the  animal  emitted  two  notes  at  a 
time,  as  in  the  music;  but  this  is  the  effect  of  the 
rapid  transition  from  the  lower  note  to  the  up- 
■per." 


This  peculiar  cry  of  E.  agilis  is  best  described 
by  a  word  "whopp,"  and  is  shouted  out,  the 
mouth  being  wide  open  and  the  throat  conspicu- 
ously dilated.  It  is  only  uttered  once  and  then 
silence  ensues  for  about  thirty  seconds,  then  an- 
other "whopp,"  then  a  period  of  silence,  then  an- 
other "whopp,"  and  so  on.  Usually  this  cry  con- 
tinues for  about  ten  minutes,  but  a  few  times  I 
have  heard  it  continued  for  over  an  hour;  and 
very  occasionally  the  "whopp"  is  prolonged  into  a 
long  loud  screech  lasting  a  minute  or  longer,  the 
mouth  being  kept  wide  open  the  whole  length  of 
the  screech  and  the  throat  dilated.  I  have  never 
heard  it  uttered  when  playing  or  quarrelling  with 
the  H.  hainanus  (both  species  utter  the  common 
chatter  at  these  times),  but  only  when  the 
H.  agilis  is  swinging  by  itself.  It  is  also  a  quite 
different  sound  from  anything  uttered  by  S.  syn- 
dactylus.  (Welch,  191 1,  p.  357.) 

Of  the  nature  of  vocalization  in  the 
Bornean  gibbon  we  have  discovered  only 
casual  mention.  One  of  the  most  interest- 
ing of  the  references  is  that  of  Elliot,  who 
states  that  in  this  species,  and  in  the  wau- 
wau  also,  a  peculiar  bubbling  noise  is  pro- 
duced (1913,  III,  173). 

Pocock,  contrasting  the  vocal  expressions 
of  the  Hainan  gibbon  with  that  of  the  hoo- 
lock,  writes: 

The  voice  of  our  Hainan  Gibbon  is  quite  dif- 
ferent from  that  of  the  Hoolock.  It  is  a  high- 
pitched  trill  all  on  the  same  note,  and  shriller 
even  than  the  high  note  of  the  Hoolock's  cry.  It 
consists  of  from  about  three  to  six  distinct  cries 
repeated  in  very  rapid  succession,  suggesting  al- 
most production  by  vibration  of  the  tongue,  al- 
though, as  a  matter  of  fact,  I  believe  the  lips 
alone  are  instrumental  in  producing  the  effect. 
There  is  then  a  momentary  pause,  after  which  the 
cry  is  repeated.  It  may  perhaps  be  represented  in 
the  following  way  : — hoo  hoo  hoo  hoo — hoo  hoo 
hob — hob  hob  hob  hoo  hob — &c.  The  Hoolock, 
on  the  contrary,  cries  as  follows: — hah,  hoo,  hah, 
hod,  hah,  hah,  hoo,  hah.  The  "hoo"  is  on  a  lower 
note  than  the  "hah,"  with  which  the  cry  fre- 
quently ends. 

The  ordinary  expression  of  anger  or  remon- 
strance in  the  Hainan  Gibbon  is  a  prolonged  and 
guttural  grunt,  which  is  repeated  rapidly  and 
often,  and  frequently  interspersed  with  a  kind  of 
warble  when  the  excitement  rises.  (Pocock,  1905, 
p.  176.) 

Previously  in  our  account  of  habitat  and 
habits  of  life  we  have  quoted  Anderson's 
description  of  the  call  of  troops  of  hoo- 
locks  as  in  the  morning  they  ascend  the 
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mountain  sides  from  their  sleeping  grounds 
in  the  valleys  (p.  53). 

The  cry  of  the  Hoolock  is  a  characteristic 
sound  in  the  Cachar  jungle.  It  is  a  very  pleasing 
note,  rising  and  falling  in  intensity,  and  remind- 
ing one  somewhat  in  its  rhythm  of  a  pack  of 
beagles  giving  tongue  on  a  scent  which  is  waxing 
and  waning  in  strength,  as  a  larger  or  smaller 
number  of  the  band  join  in  the  chorus.  It  is 
heard  chiefly  in  the  early  morning,  then  all 
through  the  heat  of  the  day  there  is  silence,  but 
towards  evening,  as  the  sun  sinks,  you  may  hear 
it  again.  Hooloo !  Hooloo !  Hooloo !  with  the  ac- 
cent on  the  Hoo  syllable,  is  supposed  to  describe 
the  sound,  but  it  is  really  quite  indescribable  in 
writing.  (Candler,  1903,  p.  188.) 

Heck,  seemingly  reporting  original  ob- 
servations, writes: 

A  Hoolock  which  I  saw  living  in  the  London 
Zoological  Park  for  some  time,  willingly  used  its 
voice  and  at  every  time  of  day,  as  soon  as  it  was 
spoken  to  by  the  keeper  or  was  excited  by  any- 
one through  imitation  of  its  sounds.  I  dare  say 
that  I  have  never  heard  the  voice  of  a  mammal, 
man  excepted,  which  sounded  to  me  more  full- 
toned  and  pleasanter  than  that  of  this  gibbon.  At 
first  I  was  astonished,  later  charmed,  by  these 
tones  coming  from  the  depths  of  the  chest,  drawn 
out  to  the  fullest  power  and  yet  not  at  all  un- 
pleasant. They  may  be  represented  by  the  sylla- 
bles hu,  hu,  hu.  Other  species  emit  a  much  less 
pleasant  call.  (Heck,  1922,  p.  619.) 

Referring  presumably,  although  of  this 
we  cannot  be  absolutely  certain,  to  the  Sia- 
mese gibbon,  Mrs.  Spaeth  offers  this  inter- 
esting description: 

They  are  very  noisy  animals,  with  a  shrill, 
mournful,  penetrating  call.  Here  in  the  suburbs 
of  Bangkok  we  can  hear  them  calling  to  each 
other  from  compound  to  compound  as  much  as 
a  quarter  of  a  mile  away,  especially  early  in 
the  morning.  The  native  children  love  to  imitate 
them  and  the  apes  respond  and  whoop  wildly 
when  the  children  give  their  call.  To  the  Siamese 
the  gibbons'  cry  may  sound  like  "Pua,  Pua"  but 
to  the  European  it  is  more  like  "Wup,  wup, 
wu-u-u"  going  up  in  the  scale  and  gathering  vol- 
ume and  shrillness  until  it  ends  in  a  very  high 
trill.  Dr.  Spaeth  described  the  initial  "wup,  wup" 
as  "pumping  sounds,"  as  tho  the  animal  were 
gathering  steam  for  the  final  trill.  The  males,  he 
said,  made  more  of  the  pumping  sounds  and 
ended  with  a  shorter  trill  than  the  females.  As  he 
wished  particularly  to  collect  females,  he  found  it 
very  convenient  to  be  able  to  distinguish  the  sexes 
by  the  call.  He  found  that  the  males  called  more 


frcfjuentiy  in  the  early  hours  of  the  dawn,  from 
six  to  eight.  From  eight  to  nine  the  females  took 
up  the  cry,  interrupted  or  answered  from  time  to 
time  by  the  males,  and  after  nine  o'clock  the 
gibbons  were  quiet  until  late  in  the  afternoon, 
when  they  called  again  but  not  so  persistently  as 
in  the  morninir. 

Although  we  have  found  several  earlier 
references  to  the  cry  of  the  wau-wau  than 
that  of  Forbes,  they  are  relatively  unim- 
portant, and  we,  therefore,  introduce  the 
subject  with  a  quotation  from  Forbes: 

The  Wau-Wau — the  Malay  name  for  this  Gib- 
bon— is  one  of  the  first  of  the  Quadrumana  that 
makes  its  presence  known  to  the  traveller  in  Java, 
when  he  reaches  its  upland  forest  regions.  In  the 
evening,  just  about  sundown,  and  more  especially 
in  the  early  morning  commencing  before  sunrise 
and  finally  ceasing  when  the  sun  is  above  the  tops 
of  the  trees,  he  will  be  surprised  by  a  sudden  out- 
break of  what  appears  to  be  now  the  loud  plain- 
tive wailings  of  a  crowd  of  women,  now  the 
united  howhng  of  a  band  of  castigated  children. 
The  present  writer's  first  acquaintance  with  this 
charming  genus  of  Monkeys  was  made  among 
the  Kosala  hills  in  Western  Java,  and  it  will  ever 
remain  with  him  as  one  of  many  most  pleasant 
recollections  of  a  long  tropical  sojourn.  Their 
"woo-oo-ut — woo-ut — woo-oo-ut — wut-wut-wut 
— wut-wut-wut,"  always  more  dolorous  on  a  dull 
heavy  morning  previous  to  rain,  is  just  such  a  cry 
as  one  might  expect  from  the  sorrowful  counte- 
nance so  characteristic  of  the  species  of  Hylobates. 
(Forbes,  1894,  H,  156.) 

We  have  noted  above  (p.  75)  the  bub- 
bling sound  produced,  according  to  Elliot, 
by  both  the  wau-wau  (Hylobates  leucis- 
cus)  and  the  Bornean  gibbon  {Hylobates 
miilleri  or  concolor). 

From  Heck  we  quote  the  following  bor- 
rowed characterization  of  the  wau-wau 
cry. 

The  Wau  wau  begins,  as  Hasskarl  tells  me, 
with  a  few  separate  sounds:  ua,  uua,  ua,  ua.  Then 
follows  more  quickly  ua,  ua,  ua ;  then:  ua,  uua. 
ua,  ua.  And  at  last  a  call  becoming  plain  and 
more  rapid,  the  u  shorter,  so  that  it  almdsi 
sounds  like  a  w,  but  the  a  longer,  and  the  whdle 
company  never  fails  to  join  in  with  like  calls.  In 
the  same  way  sing  four  silver  gibbons  which  re 
cently  came  into  the  Breslau  Zoological  Park.  1  ; 
largest  begins  a  short  ringing  sound  which  lu 
comes  louder  and  louder.  The  others  fall  in.  the 
cry  becomes  strong,  so  that  one  could  hear  it  all 
around  in  a  circle,  and  it  goes  over  into  a  r\>\\vi 
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scale  of  twittering  sounds  which  reminds  one  of  a 
bird,  and  the  whole  bodies  of  the  animals  trem- 
ble. (Heck,  1922,  p.  619.) 

Our  own  observation  of  the  character- 
istic vocalization  of  the  wau-wau  agrees 
closely  with  Heck's  description,  but  there 
are  many  variations  of  the  cry  and  also 
other  sounds  produced  by  this  species  of 
gibbon  which  should  receive  scientific  at- 
tention. 

For  the  white-cheeked  gibbon,  Boutan, 
as  the  result  of  observation  of  the  species 
in  nature  and  the  study  over  a  period  of 
five  years  of  a  female  kept  in  captivity, 
gives  the  most  elaborate  and  thoroughgoing 
account  of  vocal  expressions  which  is  avail- 
able for  any  species.  This  author  was  inter- 
ested primarily  in  the  problem  of  language. 
Incidentally  he  noted  and  carefully  de- 
scribed the  various  forms  and  phases  of 
vocal  expression.  The  description  is  lengthy 
and  of  quite  unusual  value.  We  shall  en- 
deavor to  report  its  facts  completely  and 
to  summarize  the  main  conclusions. 

The  white-cheeked  gibbon  {H.  leuco- 
genys)  possesses  a  voice  of  great  compass. 
Owen  (1868)  is  quoted  by  Boutan  as  stat- 
ing that  the  larynx  in  the  gibbon  is  rela- 
tively large  and  the  vocal  cords  well  de- 
fined with  ventricle  intermediately  deep 
and  continued  into  a  sac  in  the  thyrohyoid 
space.  The  creature  is  capable  of  producing 
a  great  number  of  notes  and  it  only  "among 
mammals  can  pretend  to  sing."  In  the  wau- 
wau  the  scale  ascends  and  descends  by 
half-tones  through  an  entire  octave.  With 
the  aid  of  phonographic  records,  Boutan 
studied  vocal  reactions,  but  he  found  it 
difficult  to  translate  the  sounds  into  letters, 
and  he  definitely  states  that  the  following 
words  merely  approximate  the  vocaliza- 
tions. 

I.  State  of  satisfaction  or  well-being. 

Hoc,  hooc,  houc — general  cry,  when  food  pre- 
sented or  known  person  or  animal  in  sight. 

Hoc,  houg,  houg;  Hag,  couag,  gouaggac — cry  of 
moderate  satisfaction,  used  chiefly  when  eating. 

Couiiiii  (very  pointed  and  repeated  often) — cry 
of  great  satisfaction,  food  particularly  delicate 
or  not  tasted  for  long  time. 

Hem-hem  (a  cough  and  a  heave,  expressing  ef- 
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fort) — frequently   when   animal   jumps  from 
branch  to  branch. 
Kouhi-hig-hiig  (with  raising  of  hps  and  laugh  of 
mouth) — great    evidence    of    affection — tender 
salutations. 

2.  State  of  illness  or  fear. 

Houg,  houc,  oug,  houc  (mezzo  voice) — ennui. 

Koc,  kog-koug  .  .  .  hiiig  (with  manifestation  of 
anger) — frank  hostility.  In  presence  of  person 
displeasing  or  an  enemy;  often  followed  by 
song  of  excitation. 

Ook-okoug  (grave  and  jerky) — danger,  some- 
thing frightening  or  unknown;  looking  at  dark 
corner  in  evening;  seeing  object  or  animal  un- 
known. 

Crug-cruuug  (pecuhar  sound  accomplished  by 
grinding  of  teeth) — rare,  incomprehensible.  En- 
nui of  solitude.  Illness. 

3.  Intermediate  state. 

Thwiiwwg  (sweet  and  plaintive)— to  call  atten- 
tion of  friendly  person.  "I  am  here." 

Ho  o  o  ouguoug  (plaintive  and  long) — salute  to 
beloved  person  not  seen  for  long.  Tempted  to 
interpret  as  a  plaint  or  friendly  reproach. 

Kuhig  ouk — satisfaction  after  a  play,  or  a 

pleasantry  which  goes  too  far. 

Preut,  Pruut  (with  vibration  of  lips) — menace  of 
play.  (Only  in  young  animals.) 

4.  State  of  great  excitement. 

Great  song  of  excitement,  with  roulade  and  trem- 
bling of  lower  jaw.  Heard  at  great  distances  in 
wilds.  Mentioned  by  Owen.  (Always  preceded 
by  jumping  and  shaking.  May  last  several  min- 
utes.) (Boutan,  1913,  pp.  31-33  ) 

The  author  observes  that  no  vocal  ex- 
pression for  a  state  of  astonishment  was 
noticed,  and  he  suspects  that  if  such  exists 
it  has  been  confused  with  expressions  of 
fear,  since  the  animal  is  extremely  timid. 
The  sounds  recorded  are  numerous.  Bou- 
tan concludes  that  they  have  not  the  value 
of  words,  but  instead  represent  vague  no- 
tions or  awareness  of  agreeable,  disagree- 
able, and  dangerous  situations  or  events. 
He  characterizes  the  vocal  expressions  as  a 
pseudo-language. 

This  investigator's  most  important  con- 
clusion is  that  the  vocal  expressions  of  the 
white-cheeked  gibbon  are  instinctive  and 
practically  independent  of  the  experience 
or  special  training  of  the  individual.  He 
carefully  guarded  his  subject  from  the  vo- 
calizations of  its  species  throughout  the 
period  of  captivity  and  observed  that  when 
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it  first  produced  a  call  it  was  the  cry  char- 
acteristic of  the  species.  In  comment  on 
this  important  conclusion  Boutan  says  that 
his  subject  responded  to  her  name,  clearly 
expressed  certain  desires  in  action,  but 
never  produced  new  sounds  or  imitated  the 
sounds  of  her  human  caretakers.  The  gib- 
bon, he  says,  does  not  characterize  objects 
by  sounds.  The  latter  indicate  only  a  state 
of  feeling;  not  the  precise  nature  of  food, 
but  only  the  degree  of  satisfaction  caused 
by  it. 

The  cry  of  the  white-handed  gibbon  is 
graphically  described  by  Tickell  who,  pass- 
ing from  consideration  of  habitat  and  gre- 
gariousness  to  vocalization,  says: 

It  is  rare  to  see  a  solitary  one;  occasionally, 
however,  an  old  male  will  stay  apart  from  the 
flock,  perched  on  the  summit  of  some  vast  tree, 
whence  his  howls  are  heard  for  miles  around.  The 
forests  which  these  animals  inhabit,  resound  with 
their  cries  from  sunrise  to  about  9  a.m.  Their 
usual  call  may  be  thus  rendered. 


u^oo  a   Tcroo  a   woo    a-   vrour    oo  u/oe/ 


The  sounds  varying  from  the  deep  notes  of  the 
adults  to  the  sharp  treble  of  the  young  ones. 
During  these  vocal  efforts  they  appear  to  resort 
to  the  extreme  summits  of  the  loftiest  trees,  and 
to  call  to  each  other  from  distant  parts  of  the 
jungle.  After  9  or  10  a.m.  they  become  silent  and 
are  engaged  feeding  on  fruit,  young  leaves,  buds, 
shoots  and  insects,  for  which  they  will  occasion- 
ally come  to  the  ground.  (Tickell,  1865,  pp.  196- 
197.) 

Referring  to  the  captive  siamang  which 
he  had  opportunity  to  observe  on  ship- 
board, Bennett  states: 

The  sounds  he  uttered  were  various :  when 
pleased  at  a  recognition  of  his  friends,  he  would 
utter  a  peculiar  squeaking,  chirping  note;  when 
irritated,  a  hollow,  barking  noise  was  produced; 
but  when  very  angry,  and  frightened,  or  when 
chastised,  the  loud  guttural  sounds  of  ra,  ra,  ra, 
invariably  followed.  When  I  approached  him  for 
the  first  time  in  the  morning,  he  greeted  me  with 
his  chirping  notes,  advancing  his  face  at  the  same 
time,  as  if  intended  for  the  purpose  of  salutation; 
but  I  did  not  feel  desirous  of  trying  the  experi- 


ment, as  I  knew  these  animals  were  not  in  the 
habit  of  kissing,  and  I  well  knew  they  were  in  the 
habit  of  biting.  (Bennett,  1834,  II,  154.) 

Citing  Miiller  as  his  authority,  Huxley 
(1863,  p.  27)  says: 

All  observers  testify  to  the  prodigious  volume 
of  voice  possessed  by  these  animals.  According  to 
the  writer  whom  I  have  just  cited,  in  one  of  them, 
the  Siamang,  "the  voice  is  grave  and  penetrating, 
resembling  the  sounds  goek,  goek,  goek,  goek, 
goek  ha  ha  ha  ha  haaaaa,  and  may  easily  be 
heard  at  a  distance  of  half  a  league."  While  the 
cry  is  being  uttered,  the  great  membranous  bag 
under  the  throat  which  communicates  with  the 
organ  of  voice,  the  so-called  "lar^^ngeal  sac,''  be- 
comes greatly  distended,  diminishing  again  when 
the  creature  relapses  into  silence. 

The  vocalization  of  the  siamang  is  most 
fully  described  by  Welch: 

The  voice  of  Symphalangus  syndactylus  is  re- 
markable for  the  variety  of  cries,  which  follow 
rapidly  one  after  another,  and  at  least  five  sounds 
can  be  distinguished,  with  all  of  which  the  gular 
bag  dilates.  Anyone  with  their  eyes  shut  would 
certainly  think  there  was  more  than  one  animal 
in  the  cage.  These  cries  are : — 

(1)  The  usual  and  loudest,  best  described  by 
the  words  "woe,  woe,  woe,"  &c.,  repeated  rapidly 
and  for  a  variable  number  of  times,  sometimes 
forty  or  fifty.  Judging  from  the  deafening  noise 
the  animal  made  with  the  "woe  woe"  &c.  on  the 
first  occasion  I  heard  it,  I  should  think  it  could  be 
heard  much  further  off  than  an  adult  H.  hoolock, 
but  unless  one  hears  two  adults  shouting  against 
one  another,  it  is  very  difficult  indeed  to  be  cer- 
tain which  of  the  two  has  the  louder  cry. 

(2)  A  gurgling  noise,  best  described  by  the 
word  "moo,"  drawn  out  over  several  seconds  and 
sounding  somewhat  like  a  human  being  beginning 
to  vomit.  It  follows  rapidly  after  the  "woe,  woe, 
woe,"  &c.,  as  a  rule,  and  the  gular  bag  dilates  to 
the  greatest  size  with  this  sound,  occasionally 
reaching  a  diameter  of  nearly  8  inches.  The  "moo" 
is  made  mostly  during  inspiration. 

(3)  What  I  can  best  describe  as  a  wailing- 
shriek  like  the  word  "wair"  shrieked  out  for 
twenty  or  thirty  seconds  and  sometimes  longer, 
the  voice  being  alternately  raised  and  lowered  a 
little.  It  usually  follows  rapidly  after  the  "woe, 
woe,  woe,"  &c.,  and  is  about  as  often  heard  as 
no.  2 — the  gurgling  "moo."  It  is,  however,  louder 
than  the  "moo." 

(4)  A  "ho,  ho,  ho,"  &c.,  repeated,  as  a  rule, 
four  or  five  times.  I  have  only  heard  it  on  a  very 
few  occasions  and  it  is  not  nearly  so  loud  as  the 
previous  three  sounds. 

(5)  A  squeal  somewhat  resembling  the  noise 
made  by  some  Eagles.  This  is  as  rare  as  the  "ho, 
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ho,  ho,"  &c.,  and  not  so  loud  as  the  first  three 
sounds. 

When  at  rest  the  gular  bag  is  black  in  sun- 
light and  slightly  wrinkled,  but  on  dilatation  it 
becomes  dull  red.  In  its  walk  S.  syndactyhis  is 
bipedal  like  Hylobates.  (Welch,  191 1,  pp.  357- 
358.) 

Gibbon  vocalization  and  speech,  except 


for  the  work  of  Boutan,  have  been  ob- 
served instead  of  studied.  Indeed,  no  aspect 
of  linguistic  expression  and  intercommuni- 
cation has  been  investigated  thoroughly. 
Conclusions,  therefore,  are  definitely  con- 
tra-indicated, whereas  research  is  demanded 
as  condition  of  progress. 


CHAPTER  EIGHT 


RECEPTIVITY  AND  ADAPTIVITY  IN  GIBBON 


OF  the  three  chapters  in  which  we 
have  chosen  to  arrange  psychobio- 
logical  data  concerning  gibbons,  the 
first  and  second  deal  primarily  with  native, 
early  appearing,  or  hereditary  traits  and 
capacities,  whereas  the  third  and  present 
one  considers  chiefly  nurtural  influences, 
acquisitions,  and  adaptations.  There  is  in- 
timate relation  and  overlapping,  inasmuch 
as  Nature  and  Nurture,  ''instinct"  and 
"intelligence,"  the  racially  given  and  the 
individually  acquired  are  inseparable  as- 
pects of  biological  process.  Probably  neither 
is  more  important  in  the  life  of  the  organ- 
ism than  is  the  other,  and  it  is  only  by  the 
artificiality  of  classification  that  we  are 
tempted  to  describe  them  separately  and  to 
compare  them  as  though  they  might  func- 
tion independently.  The  word  "instinct" 
seldom  appears  in  this  book;  the  word 
"intelligence,"  except  as  quoted,  almost  as 
rarely.  We  have  no  horror  of  the  terms, 
but  we  are  convinced  that  it  is  more  profit- 
able to  deal  specifically  with  the  facts  of 
behavior  and  experience  than  to  hide  our 
ignorance  in  general  terms. 

In  the  chapter  on  natural  history  we  at- 
tempted so  to  use  essential  facts  of  struc- 
ture and  classification,  habit  and  life  his- 
tory as  to  present  a  picture  of  the  daily 
free  life  of  the  gibbon.  In  that  on  affec- 
tivity  and  its  expressions  we  similarly  tried 
with  the  meager  materials  at  hand  to 
sketch  the  emotive  life.  Always  chief  em- 
phasis has  been  placed  on  behavior,  al- 
though we  have  freely  used  subjective 
terms  in  order  to  increase  intelligibility. 
As  we  see  it,  each  of  these  chapters  is  pre- 
paratory to  that  on  adaptivity,  for  the 
facts  of  natural  history  and  of  affective  life 
bear  intimate  and  significant  relation  to 
the  nature  and  expressions  of  "intelli- 
gence." 

We  purpose  in  this,  the  final  chapter  on 


the  psychobiology  of  the  gibbon,  to  gather 
together  what  is  known  of  its  environmen- 
tal relations  and  characteristic  forms  of 
adaptation,  docility,  or  educability — terms 
which  we  may  use  interchangeably  and 
without  initial  attempt  at  precise  defini- 
tion. Interested  rather  in  the  modes,  rates, 
limits,  and  relations  of  behavioral  adapta- 
tion than  in  its  presence  orykbsence,  we 
have  arranged  the  facts  accordingly.' "/ 

Belittling  of  our  undertaking  though  it 
may  seem,  we  must  initially  admit  the  sci- 
entific inadequacy  of  the  materials  which 
are  available  on  the  psychobiology  of  the 
gibbon.  We  are  eager  to  point  out  defects 
and  deficiencies  because  it  seems  an  excel- 
lent way  to  stir  effort  toward  more  nearly 
accurate  and  adequate  knowledge. 

For  the  natural  history  of  the  gibbon  we 
discovered  available  materials  to  be  meager 
and  fragmentary.  In  no  single  direction  can 
one  tell  with  assurance  a  connected  and  de- 
tailed story  of  the  daily  life  of  this  spryest 
and  shyest  of  the  apes.  Even  more  dis- 
heartening are  the  data  on  affectivity  and 
its  modes  of  expressions.  They  are  crude, 
incomplete,  unreliable,  merely  glimpses 
through  a  clouded  glass,  and  well-nigh 
valueless,  we  judge,  except  as  they  may 
arouse  our  ambition  immeasurably  to  outdo 
our  predecessors  in  quest  of  facts,  insights, 
and  vision. 

But  whereas  gibbon  natural  history  and 
affectivity  are  in  a  prescientific  stage  of  in- 
vestigation and  descriptive  examination, 
adaptivity  has  entered  upon  the  obviously 
scientific  phase  by  virtue  of  the  systematic 
naturalistic  and  experimental  studies  of  a 
single  investigator,  Louis  Boutan.  Descrip- 
tion of  gibbon  "intelligence"  prior  to  the 
publications  of  Boutan  is  hopelessly  crude 
and  unconvincing.  Happily,  his  contribu- 
tions constitute  an  outstanding  excuse  for 
an  otherwise  depressing  recital.  The  situa- 
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tion  which  our  study  of  the  Hterature  re- 
i  vealed  has  made  us  feel  that  where  sci- 
entific inquiry  begins,  ignorance  is  more 
favorable  than  misinformation,  for  the  lat- 
ter implies  bias,  prejudice,  preconception, 
■  and  the  false  assumption  of  knowledge. 

RECEPTIVITY  THE  MODES  OF  SENSE 

To  the  average  user  of  this  book  we  doubt- 
less shall  be  equally  intelligible  whether  we 
employ  the  objective  technical  terms  re- 
ceptor, effector,  and  reaction,  or  the  sub- 
jective terms  sense  organ,  organ  of  expres- 
sion, and  sensory  response.  Either  way 
there  are  implications  a  plenty,  and  as  our 
knowledge  of  the  train  of  psychobiological 
facts  doubtless  is  nearer  its  beginning  than 
its  completion,  we  resolutely  decline  to 
label  ourselves  as  objectivistic  or  subjec- 
tivistic.  Instead  we  shall  endeavor  to  be 
practical  and  pragmatic,  thus  satisfying 
neither  extreme  party,  and  we  trust  suffi- 
ciently irritating  all  to  increase  desire  for 
information  and  understanding. 

It  appears  that  the  morphologists  have 
devoted  considerable  attention  to  the  nerv- 
ous system  of  the  gibbon.  Witness  such  ad- 
mirable structural  studies  as  those  of 
Flower  (1863),  Kohlbriigge  (1890-91), 
Waldeyer  (1891),  and  the  invaluable  di- 
gests and  bibliographies  of  Keith  (1896) 
and  Sonntag  (1924).  "The  brain  in  the  Gib- 
bons," writes  the  latter,  "is  intermediate 
in  its  characters  between  those  of  the  Cer- 
copithecidae,  on  the  one  hand,  and  those  of 
the  larger  Simiidae  on  the  other.  Moreover 
it  indicates  in  some  ways  the  path  pur- 
sued by  the  latter  in  evolution."  (Sonntag, 
1924,  p.  282.) 

In  what  for  the  psychobiologist  is  by  far 
the  most  illuminating  and  generally  useful 
description  of  the  gibbon  brain  in  compari- 
son with  that  of  other  primates,  Tilney 
(1928,  I,  405  ff.)  describes  the  configura- 
tion of  the  cerebral  hemispheres  as  little 
more  advanced  in  many  respects  than  those 
.of  baboon  and  rhesus  monkey.  The  prin- 
cipal fissures  and  lobations  agree  closely. 
In  some  ways,  according  to  this  authority, 
the  gibbon  brain  is  more  complex  and 
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highly  developed  than  that  of  the  mon- 
keys; in  other  respects,  somewhat  less  so. 
There  is,  Tilney  writes: 

a  richness  of  convolutional  pattern  in  the  oc- 
cipital lobe,  which  does  not  exist  in  either  of  the 
other  two  forms.  This  fact,  taken  in  conjunction 
with  the  much  reduced  appearance  of  the  su- 
perior colhculus  of  the  midbrain,  indicates  that  in 
the  gibbon  most  of  the  actual  supervision  of  vi- 
sion has  been  transferred  to  the  occipital  lobe. 
The  fissures  in  the  temporal  lobe,  especially  the 
superior  temporal  fissure,  are  well  developed  and 
this  latter  has  connected  with  its  extremity  a  well- 
defined  angular  gyrus. 

The  fissures  of  the  basal  surface  of  the  frontal 
and  temporal  lobes  give  these  regions  an  extremely 
simple  appearance.  In  fact,  the  impression  ob- 
tained from  a  survey  of  the  cerebral  hemispheres 
in  gibbon  alHes  this  form  much  more  closely  with 
the  group  here  identified  as  intermediate  pri- 
mates. Certainly,  the  superficial  appearance  of  the 
gibbon's  cerebral  hemisphere  places  between  it  and 
the  more  highly  complex  endbrain  of  the  great 
anthropoid  apes  a  wide  interval,  so  wide  as  to 
justify  the  opinion  that  in  descent,  the  lineal  rela- 
tion between  the  gibbon  and  the  anthropoid,  how- 
ever direct,  must  be  quite  remote.  (I,  415-416.) 

Of  the  "sense  organs"  Sonntag  (1924, 
pp.  314-316)  remarks  that  tactile  corpus- 
cles are  present  in  the  skin  of  apes  and 
man;  that  the  anthropoid  eye,  in  its  gen- 
eral anatomy  and  so  far  as  examined,  is 
similar  to  that  of  man;  that  the  ear  of  apes 
also  is  essentially  like  the  human ;  and  that 
other  types  of  receptor  which  undoubtedly 
exist  in  each  of  the  anthropoid  apes  have 
not  been  studied.  We  note,  however,  that 
Kunze  (1915,  pp.  651-659)  has  described 
the  papillae  of  the  tongue  in  gibbon  and 
siamang. 

Evidently  then  structural  neurology  has 
little  to  offer  relative  to  the  receptivity  or 
modes  of  sense  in  gibbons.  This  is  a  re- 
grettable situation  which  suitable  provision 
for  anthropoid  research  should  presently 
alleviate. 

Aside  from  structural  evidences  of  modes 
and  characteristics  of  receptivity  there  are 
those  from  general  behavior,  but  on  search- 
ing the  literature  for  pertinent  data  we  dis- 
covered no  reports  of  either  naturalistic  or 
experimental  examination  of  any  mode  or 
aspect  of  sense.  Even  the  conspicuously 
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important  special  senses  have  not  been 
surveyed,  much  less  studied  intensively  and 
tJioroughly.  And  far  more  suq^rising  and 
discouraging  is  the  discovery  that  natural- 
istic or  field  observation  of  the  animals  has 
yielded  almost  no  scientifically  acceptable 
information. 

It  appears  then  that  the  sensory  anatomy 
and  physiology,  like  the  sensory  psycho- 
biology,  of  this  great  family  of  apes  are 
virtually  untouched.  Where  we  need  estab- 
lished and  well-correlated  assemblages  of 
fact  appear  chance  observations,  which  are 
fragmentary,  unverified,  and  often  we  fear 
unverifiable,  inferences,  opinions,  and  sur- 
mises. 

Combining  what  few  established  struc- 
tural and  behavioral  data  the  literature 
supplies  as  basis  of  tentative  statement,  it 
may  be  hazarded  that  vision,  and  hearing 
are  highly  developed  modes  of  receptivity 
in  the  gibbon.  Indeed,  conditions  of  life 
suggest  that  hearing  may  be  more  acute 
than  in  most  other  primates;  and  the  na- 
ture of  its  vocalization  prepares  us  for  dis- 
covery of  a  complexity  of  auditory  recep- 
tivity comparable  with  that  of  man. 

Pocock,  emphasizing  the  importance  of 
acute  hearing  in  the  life  of  the  gibbon, 
points  to  a  structural  character  which  he 
thinks  may  be  indicative.  "In  this  connec- 
tion it  is  important  to  note  that  of  the 
two  Apes  inhabiting  W.  Africa,  namely  the 
Chimpanzee  and  the  Gorilla,  and  of  the 
two  inhabiting  the  East  Indies,  namely, 
the  Orang  and  the  Gibbon,  the  larger  and 
stronger  has  in  each  case  small  insignificant 
ears  and  the  smaller  and  weaker  large 
ears."  (Pocock,  1905,  p.  180.)  Presumably 
this  author  refers  to  the  external  ear  or 
possibly  exclusively  to  the  pinna.  In  either 
event  the  biological  significance  attributed 
to  the  structural  differences  appearing 
among  the  anthropoid  apes  is  doubtful.  Yet 
it  may  very  well  be  true  that  the  sense  of 
hearing  is  more  highly  developed  in  gibbon 
and  chimpanzee  than  in  orang-outan,  go- 
rilla, or  even  in  man. 

Sonntag,  referring  to  the  same  observa- 
tion and  quoting  Pocock,  further  remarks: 


"The  external  ears  are  most  prominent  in 
Man  and  the  Chimpanzee,  for  they  are 
concealed  by  the  hairs  in  the  Gibbons, 
Orang  and  Gorilla.  Their  small  size  in  the 
Gorilla  and  Orang  permits  them  to  be 
easily  hidden."  (1924,  p.  316.) 

In  view  of  all  that  is  known  of  the  wild 
life  of  the  gibbon,  and  especially  of  the 
nature  and  demands  of  its  environment  and 
its  social  relations,  one  might  expect  it  to 
depend  for  avoidance  of  dangers  and  escape 
from  aggression  on  the  special  senses  of 
hearing  and  sight.  Obviously  it  is  adapted 
to  quick  flight  instead  of  to  defense  or  ag- 
gression. In  this  respect  it  contrasts  most 
markedly  with  the  gorilla.  Although  we 
should,  for  such  reasons,  expect  gibbon  vi- 
sion to  be  of  an  order  of  acuteness  and 
complexity  comparable  with  our  own,  avail- 
able data  justify  only  the  inference  and  not 
the  assertion  that  the  animals'  amazingly 
accurate  spatial  adjustments  are  condi- 
tioned by  visual  data.  Of  the  system  of 
visual  impressions  and  perceptions — color, 
brightness,  form,  size,  distance — we  are 
profoundly  ignorant.  The  same  degree  of 
ignorance  obtains  for  the  other  modes  of 
sense.  It  is  impossible  even  to  list  them; 
much  less  may  we  describe  them. 

We  would  not  leave  the  reader  with  the 
impression  that  there  are  no  dogmatic  as- 
sertions concerning  the  senses  in  the  litera- 
ture on  gibbons.  As  a  fact  there  are  a 
great  many  statements  based  upon  casual 
observation  or  inference  from  what  has 
been  read.  They  apply,  however,  almost  ex- 
clusively to  sight  and  hearing.  Of  the  cu- 
taneous, kinaesthetic,  and  chemical  sense 
modes  nothing  apparently  is  known,  and, 
strange  to  say,  nothing  is  asserted.  It  is  our 
opinion  that  these  scattering,  unsupported 
statements  are  negligible  in  value,  and  we 
have  taken  little  pains  to  cite  or  otherwise 
give  credit  for  them. 

One  might,  it  is  true,  from  knowledge 
of  modes  of  sense  in  man  and  other  pri- 
mates, and  very  general  acquaintance  with 
the  natural  history  and  behavior  of  gib- 
bons, write  an  interesting  and  perhaps  also 
substantially  correct  general  description  of 
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the  receptive  equipment  of  this  family  of 
apes.  But  it  would  obviously  be  of  infer- 
ential instead  of  observational  origin  and 
profitless  except  as  an  intellectual  exercise 
or  as  a  species  of  prophecy,  to  be  subjected 
to  the  test  of  experimental  inquiry  and 
measurement. 

"intelligence" 

Prior  to  the  early  years  of  the  nineteenth 
century  the  adaptive  behavior  of  gibbons 
seems  to  have  escaped  critical  examination 
and  remark,  although  it  frequently  at- 
tracted attention  and  provoked  comment 
and  characterization.  It  remained  for  Sir 
Thomas  Stamford  Raffles,  during  his  gov- 
ernorship of  Bencoolen,  Sumatra,  to  arouse 
scientific  interest  in  these  apes  by  notable 
]  additions  to  naturalistic  information.  His 
efforts  were  partially  robbed  of  their  value 
by  serious  disagreement  with  the  French 
naturalists  Duvaucel  and  Diard,  whom  he 
had  employed  as  assistants.  Raffles  himself 
I  published  little  on  the  behavior  of  gibbons, 
1  and  the  notes  of  Duvaucel  were  used  by 
Cuvier  in  his  natural  history  of  mammals, 
1  which  by  virtue  of  this  unique  contribution 
[becomes  the  most  valuable  of  our  early 
sources  of  light  on  the  intelligence  of  the 
siamang  and  Hylobates. 

Referring   to   the   siamang,  Duvaucel 
writes: 

This  species  is  very  common  in  our  forests 
[those,  namely,  in  the  neighborhood  of  Bencoolen 
in  Sumatra],  and  I  have  had  frequent  oppor- 
tunities of  observing  it,  as  well  in  its  wild  state 
as  in  bondage.  .  .  .  These  animals  are  slow  and 
,  heavy  in  their  gait;  they  want  confidence  when 
they  climb,  and  agility  when  they  leap,  so  that 
they  may  be  easily  caught,  when  they  can  be 
surprised.  But  nature,  in  depriving  them  of  the 
means  of  readily  escaping  danger,  has  endowed 
them  with  a  vigilance  which  rarely  fails  them ;  if 
they  hear  a  noise  which  is  strange  to  them,  even 
though  they  be  at  a  mile's  distance,  fright  seizes 
them,  and  they  immediately  take  flight.  When 
surprised  on  the  ground,  however,  they  may  be 
captured  without  resistance,  being  either  over- 
whelmed with  fear,  or  conscious  of  their  weak- 
aess  and  the  impossibility  of  escaping.  At  first,  in- 
deed, they  endeavor  to  avoid  their  pursuers  by 
flight,  and  it  is  then  that  their  awkwardness  in 
this  exercise  is  most  apparent.  Their  body,  too 


tall  and  heavy  for  their  short  slender  thighs,  in- 
clines forwards,  and  availing  themselves  of  their 
long  arms,  as  crutches,  they  thus  advance  by 
jerks,  which  resemble  the  hobbling  of  a  lame  man 
whom  fear  compels  to  make  an  extraordinary 
effort.  (E.  Geoffroy-Saint-Hilaire  and  F.  Cuvier, 
1824,  Le  Siamang,  p.  i.) 

This  often  quoted  account  of  the  be- 
havior of  the  siamang  has  been  adversely 
criticized  for  reasons  which  will  presently 
appear. 

Of  the  agile  gibbon  Duvaucel  offers  the 
following  account: 

These  apes,  which  live  more  frequently  isolated 
in  couples  than  in  families,  are  the  least  common 
of  those  found  here  [in  neighborhood  of  Ben- 
coolen], since  for  five  or  six  Wouwous  one  may 
see  a  hundred  siamangs.  Very  different  from  the 
latter  in  its  surprising  agihty,  it  escapes  like  a 
bird,  and  Hke  a  bird  can  only  be  shot,  so  to 
speak,  flying;  scarcely  has  it  perceived  the  most 
distant  approach  of  danger  when  it  is  already  far 
off.  Climbing  rapidly  to  the  tops  of  the  trees,  it 
there  seizes  the  most  flexible  branches,  and  bal- 
ancing itself  two  or  three  times  to  secure  its 
equipoise,  and  acquire  a  sufficient  impetus,  it  thus 
springs  successively,  without  effort  as  without  fa- 
tigue, to  a  distance  of  forty  feet. 

As  a  pet  or  domestic  animal  it  exhibits  no  ex- 
traordinary faculty :  it  is  less  clumsy  than  the  sia- 
mang, its  shape  is  more  slender,  its  movements 
are  more  prompt  and  graceful,  but  its  manners 
are  less  lively  than  those  of  the  monkeys;  and  in 
its  long  slender  arms,  in  its  short  bandy  legs,  one 
is  far  from  suspecting  such  vigorous  muscles  and 
such  marvelous  agility. 

Nature,  however,  has  not  bestowed  upon  it  a 
large  portion  of  intelhgence.  In  this  respect  it  is  in 
no  way  superior  to  the  siamang,  both  are  de- 
prived of  high  forehead;  this  is  one  of  the  great 
points  of  coincidence  between  the  two  species. 
What  I  have  myself  seen,  however,  convinces  me 
that  it  is  susceptible  of  some  education;  it  has 
not  the  imperturbable  apathy  of  the  siamang;  it 
may  be  frightened  or  pleased;  it  flies  from  dan- 
ger, and  is  sensible  of  good  treatment;  it  is  glut- 
tonous, curious,  familiar,  and  sometimes  even  gay 
and  lively. 

Though  deprived  of  the  guttural  sac  so  remark- 
able in  the  siamang,  its  cry  is  very  nearly  the 
same;  so  that  it  would  appear  that  this  organ 
does  not  produce  the  effect  ol  increasing  the 
sound  usually  attributed  to  it,  or  else,  that  it 
must  be  replaced  in  the  present  species  by  some 
analogous  formation.  (E.  Geoffroy-Saint-Hilaire 
and  F.  Cuvier,  1824,  Le  Wouwou,  p.  2.) 

Rennie  (1838,  p.  166)  is  authority  for 
the  statement  that  Raffles  disagrees  with 
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Duvaucel  in  his  characterization  of  the  sia- 
manjr  and  estimate  of  its  "intelligence," 
since  he  speaks  of  it  as  bold  and  powerful, 
but  easily  domesticated,  and  so  sociable 
and  affectionate  that  it  is  content  only 
when  in  company  with  those  to  whom  it  is 
attached.  Possibly  this  is  fair  to  Raffles, 
but  our  search  has  discovered  in  his  publi- 
cations only  a  few  sentences  relating  to  be- 
havior and  they  supply  little  and  indefinite 
information.  Unfortunately  the  notes  and 
manuscripts  of  Raffles  were  destroyed  by 
fire. 

In  the  same  period  with  the  work  of 
Raffles,  Duvaucel,  Diard,  and  Horsfield  in 
Sumatra,  appeared  the  publications  of  Har- 
lan who  in  his  meager  notes  on  the  behav- 
ior of  a  specimen  of  Bornean  gibbon,  H. 
concolor,  ventures  the  assertion  that  this 
ape  possesses  "all  the  docility  and  intelli- 
gence characteristic  of  the  orangs."  (Har- 
lan, 1825,  p.  230.)  Presumably  he  was 
using  orang  in  the  inclusive  sense  to  desig- 
nate both  orang-outans  and  gibbons.  If  not, 
his  guess  certainly  is  far  from  correct  since 
the  orang-outan  is  undoubtedly  far  su- 
perior to  the  gibbons  in  adaptivity  of  be- 
havior. 

The  following  account  by  Bennett  of  the 
behavior  of  a  young  siamang  is  strikingly 
at  variance  with  the  statements  of  Duvau- 
cel: 

His  look  was  grave,  and  manner  mild,  and  he 
was  deficient  in  those  mischievous  tricks  so  pe- 
culiar to  the  monkey  tribe  in  general.  In  only  one 
instance  did  I  experience  any  mischief  from  him, 
and  that  was  in  his  meddling  with  my  inkstand: 
he  seemed  to  have  an  extraordinary  penchant  for 
the  black  fluid — would  drink  the  ink,  (by  placing 
his  finger  in  the  inkstand,  and  then  sucking  it,) 
and  suck  the  pens,  whenever  an  opportunity  of- 
fered of  gratifying  this  morbid  propensity :  his 
black  coat  did  not  suffer  from  his  dabbling  in 
ink,  unlike  many  of  the  human  species,  who  suf- 
fer both  in  constitution  and  apparel  from  med- 
dling too  much  with  it. 

There  was  a  degree  of  intelligence  in  the  ani- 
mal, beyond  what  is  usually  termed  common  in- 
stinct. These  little  miniatures  of  men,  (as  they 
are  satirically  termed,)  are  said  to  possess  more 
sagacity  than  other  animals,  and  to  be  a  close 
connecting  link  between  the  "powerful  lord  of  the 
creation,"  and  creatures  of  an  inferior  genus.  If 
it  be  true,  as  I  have  heard  asserted,  that  intelli- 


gence is  written  in  legible  characters  on  the  os 
frontis  of  the  monkey  tribe,  I  beg  to  add,  that 
mischief  and  cunning  also  beam  in  their  eye. 

One  instance  of  a  very  close  approximation  to, 
if  it  may  not  be  considered  absolutely  an  exercise 
of,  the  reasoning  faculty,  occurred  in  this  animal. 
Once  or  twice  I  lectured  him  on  taking  away  my 
soap  continually  from  the  washing-place,  which 
he  would  remove,  for  his  amusement,  from  that 
place,  and  leave  it  about  the  cabin.  One  morning 
I  was  writing,  the  ape  being  present  in  the  cabin, 
when  casting  my  eyes  towards  him,  I  saw  the  lit- 
tle fellow  taking  the  soap.  I  watched  him,  without 
his  perceiving  that  I  did  so ;  and  he  occasionally 
would  cast  a  furtive  glance  towards  the  place 
where  I  sat.  I  pretended  to  write ;  he  seeing  me 
busily  occupied,  took  the  soap,  and  moved  away 
with  it  in  his  paw.  When  he  had  walked  half  the 
length  of  the  cabin,  I  spoke  quietly,  without 
frightening  him.  The  instant  he  found  I  saw  him, 
he  walked  back  again,  and  deposited  the  soap 
nearly  in  the  same  place  from  whence  he  had 
taken  it.  There  was  certainly  something  more 
than  instinct  in  that  action :  he  evidently  betrayed 
a  consciousness  of  having  done  wrong,  both  by  his 
first  and  last  actions ; — and  what  is  reason  if  that 
is  not  an  exercise  of  it? 

When  he  walks  in  the  erect  posture,  he  turns 
the  leg  and  foot  outwards,  which  occasions  him 
to  have  a  waddling  gait  and  to  seem  bovv-legsed. 
He  would  pace  the  deck,  being  held  by  his  long 
arm;  and  then  had  a  resemblance  to  a  child  just 
learning  to  step.  The  limbs,  from  their  muscular 
and  strong  prehensile  power,  render  the  animal  a 
fit  inhabitant  for  the  forest;  enabling  him  to 
spring  from  tree  to  tree  with  an  agility  that  we 
have  frequently  witnessed  him  display  about  the 
rigging  of  the  ship :  he  would  pass  down  the 
backstays,  sometimes  hanging  by  his  hands,  at 
others  walking  down  them  in  the  erect  posture, 
like  a  rope-dancer,  balancing  himself  by  his  long 
arms;  or  he  would  spring  from  one  rope  at  a 
great  distance  to  another,  or  would  drop  from 
one  above  to  another  below. 

Being  aware  of  his  inability  to  escape  pursuit, 
when  running  on  a  level  surface,  his  first  object, 
when  about  to  make  an  attack,  was  to  secure  a 
rope,  and  swing  towards  the  object  he  was  de- 
sirous of  attacking;  if  defeated,  he  eluded  pur- 
suit by  climbing  out  of  reach. 

He  has  an  awkward  manner  of  drinking,  by 
which  the  hquid  is  much  wasted:  he  first  applies 
his  lips  to  the  liquid,  throwing  the  head  up,  which 
in  some  degree  may  be  attributed  to  the  promi- 
nency of  the  lower  jaw :  and  if  the  vessel  in  which 
the  liquid  is  contained  should  be  shallow,  he  dips 
the  paw  into  it,  and  holding  it  over  the  mouth, 
lets  the  liquid  drop  in.  I  never  observed  him  lap 
with  the  tongue  when  drinking;  but  when  tea  or 
coffee  was  given  to  him,  the  lingual  organ  was 
carefully  protruded  for  the  purpose  of  ascertain- 
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ing  its  temperature.  This  display  of  caution  was 
not  confined  to  this  species  of  ape,  as  I  know  of 
several  others  which  will  do  the  same,  when  hot 
tea  or  coffee  is  given  to  them;  shaking  their  sapi- 
ent head  violently,  if  they  are  heated  by  the 
liquid;  but  still,  undeterred,  will  wait  patiently 
until  the  hot  liquid  becomes  sufficiently  cool  for 
bibulary  purposes.  (Bennett,  1834,  II,  154-158.) 

The  Bennett  soap  story  is  a  stock  anec- 
dote, indicative  perhaps  of  certain  charac- 
teristic mental  traits  of  gibbons,  but  of 
very  uncertain  value  to  the  critical  student 
of  psychobiological  phenomena. 

On  considering  all  of  the  facts  presented 
by  Duvaucel  and  Bennett  in  the  light  of 
our  general  knowledge  of  the  structural 
characters  and  life  history  of  the  siamang, 
and  of  the  relations  of  behavior  to  stage  of 
development  in  the  great  apes  and  man,  we 
have  reached  the  conclusion  that  the  de- 
scriptions are  not  necessarily  inaccurate  or 
contradictory,  but  that  instead  Duvaucel 
and  Bennett  may  have  observed  accu- 
rately and  adequately  described  the  be- 
havior of  differing  specimens.  Bennett,  it 
is  reasonably  certain,  studied  an  immature 
male  which  was  characteristically  friendly, 
lively,  and  docile.  Duvaucel,  with  knowl- 
edge of  many  individuals,  may  have  been 
influenced  chiefly  by  the  behavior  of  the 
mature,  senile,  or  ill  conditioned.  We  are 
inclined  to  agree  with  most  other  critics 
and  commentators  that  Bennett's  descrip- 
tion is  more  closely  applicable  to  the  be- 
havior of  the  average  captive  specimen 
than  is  that  of  Duvaucel;  and  we  are  con- 
vinced that  the  apparent  discrepancies  in 
their  reports  are  due  to  incompleteness  of 
description.  Had  they  indicated  sex,  age, 
and  physical  condition  as  well  as  species, 
they  would  have  supplied  essential  basis 
for  comparison. 

Tickell,  who  otherwise  contributes  noth- 
ing of  note  to  our  knowledge  of  adaptivity, 
remarks  that  young  gibbons  which  he  ob- 
served in  captivity  were  "generally  feeble, 
,dull,  and  querulous,  sitting  huddled  upon 
the  ground,  and  seldom  or  never  climbing 
^  trees."  (Tickell,  1865,  P-  198.)  We  quote 
i  his  statement  because  of  its  obvious  im- 
portance for  studies  of  behavior.  Unless 


pains  be  taken  to  render  conditions  of  cap- 
tivity favorable  for  these  animals,  their  be- 
havior is  almost  certain  to  be  unusual  or 
abnormal  and  descriptions  of  it  inapplica- 
ble to  the  species. 

An  entirely  secondhand  account  of  what 
was  then  known  of  the  adaptive  behavior 
of  the  gibbon  is  presented  by  Figuier, 
whose  pertinent  conclusion  is  thus  ex- 
pressed: "These  Monkeys  [gibbons]  are 
the  least  intelligent  of  the  group  we  are 
now  examining:  the  structure  and  volume 
of  their  brain,  as  well  as  their  actions  while 
in  a  state  of  captivity,  put  this  fact  beyond 
a  doubt.  But  it  would  not  be  just  to  say, 
as  some  naturalists  have  done,  that  they 
are  destitute  of  all  intellectual  faculties. 
The  results  of  experience  are  opposed  to 
this  assertion."  (Figuier,  1870,  p.  586.) 
And  by  contrast  Garner  (1900,  p.  276) 
remarks:  "The  gibbon  is  the  most  active 
and  probably  the  most  intelligent  of  all 
apes." 

A  bit  of  evidence  not  without  value  in 
connection  with  a  study  of  gibbon  "intelli- 
gence" has  been  provided  by  Candler, 
whose  interesting  observation  unfortu- 
nately cannot  be  safely  interpreted  without 
critical  reexamination  and  supplementa- 
tion. 

As,  day  after  day,  I  have  ridden  through  the 
jungle,  it  has  seemed  to  me  that  the  Hoolocks 
work  their  ground  systematically  in  their  search 
for  food,  just  as  the  planter  plucks  one  section  of 
his  tea  to-day  and  another  section  on  a  distant 
part  of  the  garden  to-morrow.  For  I  have  found 
them  filling  the  air  with  their  cries  along  a  par- 
ticular stretch  of  jungle-road  one  day,  whilst  the 
next  day  not  one  was  to  be  heard;  then,  perhaps, 
a  week  later  they  are  back  again  in  the  same 
place.  Living  as  they  do  in  communities,  they  are 
constantly  on  the  move,  and  from  what  we  know 
of  their  great  intelligence,  it  seems  to  me  highly 
probable  that  their  movements  are  guided  by 
very  definite  plans,  and  that  very  probably  they 
have  some  sort  of  government  system.  (Candler, 
1903,  p.  188.) 

By  P.  Chalmers  Mitchell  (19 12,  p.  209) 
the  gibbon  is  ranked  as  less  intelligent  than 
the  great  apes,  although  of  young  speci- 
mens he  says  they  "soon  become  docile  and 
are  always  gentle  and  friendly.  One  of 
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those  now  at  the  London  Zoological  Oar- 
dens  has  been  taught  to  swing  round  and 
round  a  bar  holding  on  by  his  hands,  and 
to  stop  and  reverse  at  the  word  of  com- 
mand." 

The  gibbons,  according  to  Debeaupuis 
(1924,  pp.  137-138),  are  adjudged  from 
the  structure  and  volume  of  the  brain  to 
be  the  least  intelligent  of  the  "anthropo- 
morphic monkeys."  They  are,  however,  ex- 
cellent observers,  equipped  with  sharp  eyes, 
and  extremely  alert  and  active  they  miss 
nothing. 

From  the  unpublished  notes  and  manu- 
scripts of  Doctor  and  Mrs.  Spaeth  we  have 
already,  and  in  other  connections,  quoted 
descriptions  of  gibbon  behavior  which  indi- 
cate marked  docility  and  the  power  of 
rapid  adaptation  during  early  life  to  condi- 
tions in  captivity. 

Considerable  importance  must  be  at- 
tached to  the  well-established  fact  that 
captive  gibbons  seldom  are  trained  to  any 
kind  of  work  or  useful  service,  aside  from 
the  performance  of  simple  tricks  or  acro- 
batic exercises.  Their  relative  inaptitude 
for  such  training  and  for  systematic  labor 
may  be  referable  in  part  to  adaptivity  and 
in  part  to  affective  traits. 

We  have  exhibited  accounts  of  the  in- 
telligence of  gibbons  rather  for  the  sake  of 
historical  completeness  and  in  order  to  in- 
dicate the  natural  development  of  knowl- 
edge than  because  of  their  scientific  value. 
Indeed,  it  is  evident  that  the  scientific 
study  of  gibbon  intelligence  was  not  under- 
taken by  any  of  the  authorities  thus  far 
mentioned.  We  propose  now,  in  contrast 
with  the  casual  observational  contributions, 
to  present  more  general  and  systematic  dis- 
cussions of  intelligence. 

The  earliest  general  descriptions  of  an- 
thropoid behavior,  including  that  of  the 
gibbons,  continue  in  many  respects  the  best 
available.  They  are  the  previously  quoted 
Natural  History  of  Monkeys,  Opossums, 
and  Lemurs,  which  we  have  attributed  to 
Rennie  (1838),  and  The  Natural  History 
of  Mammiferous  Animals  by  Martin 
(1841).  The  former  we  consider  excellent 


as  a  summary  account  of  the  prescientific 
period  of  acquaintance  with  anthropoid 
apes,  and  the  latter  we  value  even  more 
highly  because  the  writer  assumes  a  larger 
measure  of  responsibility  for  the  coordina- 
tion and  evaluation  of  his  materials.  Again 
we  state  that  no  one  who  wishes  to  fa- 
miliarize himself  with  the  history  of  an- 
thropoid psychobiology  can  afford  to  neg- 
lect either  of  these  natural  histories. 

The  publications  of  Forbes  (1894), 
Keith  (1896),  Elliot  (1913),  Heck  (1922), 
and  Sonntag  (1924),  have  values  in  this 
connection  peculiar  to  themselves.  In  no  in- 
stance are  they  comparable  with  the  works 
of  Rennie  and  Martin.  What  Forbes  in  his 
Handbook  to  the  Primates  offers  on  gibbon 
adaptivity  is  entirely  incidental  to  taxo- 
nomic  description.  This  is  true  also  of  the 
more  extensive,  but  for  the  student  of  be- 
havior less  convenient  and  less  readable, 
work  of  Elliot.  Keith  has  limited  himself 
chiefly  to  summarizing  and  presenting  im- 
portant references  on  the  morphologv  of 
the  anthropoids,  and  Sonntag  similarly 
specializes  on  morphological  materials.  The 
Tierleben  of  Brehm  (Heck)  admirably 
brings  the  accounts  of  Rennie  and  Martin 
to  our  times.  It  is  readable,  although  often 
poorly  arranged,  and  apparently  fair  and 
reliable. 

The  only  approach  to  a  systematic  criti- 
cal examination  of  gibbon  "intelligence"  of 
which  we  have  know^ledge  is  that  of  Mahou- 
deau,  who  in  an  article  of  promising  title 
devotes  his  attention  almost  exclusively  to 
the  seemingly  contradictory^  observations 
of  Duvaucel,  Diard,  Raffles,  and  Bennett. 
By  way  of  introduction  he  points  out  that 
the  gibbon  is  of  particular  interest  and 
value  as  object  of  studv  because  recent 
paleontological  discoveries  indicate  that  it 
is  an  archaic  form  which  perhaps  possesses 
many  characteristics  similar  to  those  of 
man's  anthropoid  ancestor.  The  encepha- 
lon,  for  example,  is  characterized  as 
"primitive"  and,  therefore,  capable  of  in- 
dicating to  us  characteristics  of  its  struc- 
ture in  primitive  man. 

From  the  following  quotation  one  gets  a 
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vivid  impression  of  Mahoudeau's  special 
interest  in  gibbon  intelligence  and  his 
strong  bias  in  favor  of  the  unity  of  the 
animal  kingdom. 

For  Man  is  not,  as  was  long  believed,  a  privi- 
leged being,  distinct  and  completely  different  from 
those  living  about  him.  The  basic  form  of  all  his 
organs,  as  well  as  the  primordial  function  of  his 
intellectual  center  are  found  in  the  animals,  par- 
ticularly in  the  monkeys  and  apes. 

Nothing  then,  constituting  the  organization  of 
Man  is  distinctive,  unless  it  be  the  degree  of  per- 
fection acquired  by  his  cerebral  centers,  a  perfec- 
tion which  has  resulted  from  an  immensely  long 
series  of  intellectual  efforts  on  the  part  of  his 
ancestors. 

Among  the  zoological  specimens  most  closely 
related  to  the  human  form  in  anatomical  charac- 
ter and  in  physiology,  one  deserves  especial  at- 
tention. Not  because  it  seems  at  first  glance  to  be 
so  similar  to  Man;  not  at  all,  for  because  of  its 
small  size  and  arboreally-adapted  members  it 
seems  to  be  much  less  human  than  nearly  all  the 
other  Anthropoids;  but  because  the  remarkable 
remains  of  the  great  primate  fossil  unearthed  at 
Java,  the  Pithecanthropus,  have  shown  that  the 
most  inferior  in  evolutionary  degree  of  all  the 
Anthropoids,  was  the  one  which  presented  in  best 
state  of  preservation,  those  traits  which  must 
have  belonged  to  our  distant  ancestors  when  the 
human  prototypes  commenced  to  separate,  to  dif- 
ferentiate from  their  zoological  collaterals. 

It  is  for  that  reason  that  were  all  the  Anthro- 
poids capable  of  furnishing  the  most  interesting 
documents  toward  the  natural  history  of  Man, 
only  one  of  them  could  be  considered  as  almost 
approximating  the  survival  of  a  form  having 
taken  part  in  our  genealogical  creation,  and,  in 
this  capacity,  this  Anthropoid  is  for  us  much  more 
precious  than  all  the  others. 

This  type  of  Anthropoid  which  is  so  archaic  is 
the  type  Hylobatidae,  comprising  in  the  present 
epoch,  many  species  called  Gibbons  living  in  the 
southern  countries  of  the  far  East.  .  .  . 

Being  a  very  old  form,  the  type  Hylobatidae 
possesses  naturally  a  very  primitive  encephalon 
capable  in  consequence,  of  giving  an  idea  of  what 
must  have  been  in  its  rudimentary  state  the  en- 
cephalon of  our  protohuman  ancestors;  for  how- 
ever great  may  be  the  existing  difference  between 
the  brain  of  the  Hylobatidae  and  of  Man,  it  is 
not  a  matter  of  structure  so  much  as  a  matter  of 
difference  of  degree  of  evolution.  From  these  facts 
it  results  that  the  intellectual  manifestations  of  the 
Gibbon  ought  to  be  very  similar  to  those  of  pri- 
mordial Man,  and  ought  therefore  to  procure  for 
us  information  of  inestimable  value. 

Small  and  weak,  the  Gibbons,  living  in  equa- 
torial forests,  surrounded  by  enemies,  in  the  midst 
of  perpetual  dangers,  are  very  fearful,  excessively 


cautious ;  moreover,  they  derive  all  the  advantages 
of  living  in  bands  composed  oftentimes  of  a  large 
number  of  individuals.  Though  certain  species, 
such  as  the  Gibbon  Lar,  are  sometimes  encoun- 
tered in  a  small  group  of  not  more  than  from  five 
to  twenty  individuals,  the  Siamang  Gibbons  and 
the  Houloks  generally  form  troops  of  fifty  and 
even  of  a  hundred  individuals.  It  is  certain  then, 
that  the  Gibbon  is  eminently  sociable,  and  that 
the  need  of  hving  in  a' society,  the  need  to  which 
our  civiHzations  owe  their  origin,  is  found  well 
developed  in  the  Gibbon;  moreover,  it  is  not  im- 
possible that  the  beginning  of  human  societies 
took  place  at  a  time  when  our  ancestors  were  still 
being  confused  with  those  of  the  Hylobatidae. 
The  intelligence  of  animals  living  in  a  society  is 
necessarily  more  developed  than  that  of  zoologi- 
cal species  which  remain  solitary;  that  of  the 
Gibbons  ought  therefore  from  their  social  hfe  to 
be  as  advanced  as  the  rudimentary  morphology 
of  their  brain  will  permit.  It  should  not  be  for- 
gotten that  representing  the  most  archaic  type 
among  the  Anthropoids,  the  Gibbons  cannot  pos- 
sess an  intelligence  similar  to  that  of  the  Gorilla, 
the  Orang,  and  the  Chimpanzee,  all  much  more 
evolved  than  they ;  but  the  intellectual  manifesta- 
tions of  these  primitive  primates,  whose  cerebral 
morphology  is  much  further  removed  from  Man 
than  any  of  his  congeners,  are  for  that  very  rea- 
son, much  more  instructive.  (Mahoudeau,  1913a, 
pp.  365-367-) 

Relative  to  the  discrepancies  between 
the  Duvaucel  and  Bennett  descriptions  of 
siamang  behavior,  Mahoudeau  makes  cer- 
tain acute  observations.  We  permit  him 
again  to  speak  for  himself. 

It  is  certain  that  from  the  point  of  view  of 
mental  manifestations  there  exist  notable  differ- 
ences among  the  diverse  hylobatine  species ;  but  if 
the  Siamang  is  perhaps  less  lively,  less  intelligent 
than  some  of  his  congeners,  he  does  not  seem, 
however,  to  merit  all  of  the  disparaging  epithets 
pronounced  by  Duvaucel  and  which  are  unjusti- 
fied not  only  according  to  the  observations  of 
other  authors,  but  also  according  to  some  of  those 
belonging  to  Duvaucel  himself,  which  we  will  cite 
a  little  further  along. 

But,  first,  a  simple  remark:  this  Siamang  which 
in  captivity  is  so  insensible  to  favorable  and  to 
unfavorable  treatment,  which  eats  with  such  in- 
difference, and  watches  the  removal  of  its  food 
without  interest,  could  it  not  be  otherwise  than 
an  animal  absolutely  stupid,  than  a  simple  living 
mechanism ;  for  does  it  not  rather  give  the  im- 
pression of  a  being  comprehending  its  pitiable 
situation  and  to  whom  captivity  is  so  cruel  as  to 
render  everything  indifferent  to  him?  The  Gib- 
bon, an  Anthropoid  essentially  gymnastic  and 
arboreal,  should  be  extremely  miserable  when  his 
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space  and  his  freedom  an-  (urtailed;  and  then, 
who  could  assure  us  that  the  disagreeable  cry 
uttered  at  intervals  by  Duvaucel's  Siamanfi  was 
not  an  unhapjiy  exclamation,  the  despairin*^  cry 
of  an  unfortunate  captive? 

The  justice  of  Duvaucel's  statements  becomes 
very  doubtful  in  face  of  the  fact  that  generally 
the  Gibbons  observed  in  captivity  have  not  been 
found  so  sleepy,  so  apathetic,  so  deprived  of  all 
intellectual  faculty,  so  like  living  machines  as 
Duvaucel  pretends.  (Mahoudeau,  1913a,  p.  369.) 

Peculiarly  apt  and  impressive  is  Mahou- 
deau s  surmise  that  the  siamang  observed 
by  Duvaucel  may  have  been  extremely  de- 
pressed by  captivity  and  resentful  of  it. 
The  attitude  of  indifference  may  lead  even 
the  best  of  observers  to  mistake  high  levels 
of  intelligence,  insight,  or  comprehension 
for  dulness  and  stupidity.  Actually  this  is 
a  frequent  occurrence  in  the  relations  of 
man,  as  observer,  to  the  anthropoid  apes. 

EXPERIMENTAL  STUDIES  OF  INTELLI- 
GENCE BY  BOUTAN  AND  OTHERS 

The  French  zoologist,  Louis  Boutan,  has 
the  unusual  distinction  of  first  studying  the 
behavior  of  the  gibbon  systematically  and 
under  carefully  controlled  conditions  over 
a  long  period.  Interested  initially  in  forms 
of  vocalization  and  their  linguistic  rela- 
tions and  significance,  he  subsequently 
undertook  an  exploratory  study  of  methods 
of  adaptation  of  behavior.  His  report  on 
pseudo-language  in  19 13  and  on  methods 
of  learning  in  19 14  are  pioneer  experimen- 
tal studies  in  anthropoid  behavior  of  out- 
standing importance,  which  somew^hat  an- 
tedate the  psychobiological  studies  of  the 
chimpanzee  by  Teuber  and  Kohler  and  of 
the  orang-outan  by  Yerkes.  Neither  of 
Boutan's  publications  has  received  its  mer- 
ited degree  of  attention  from  physiologists 
and  psychologists.  The  reports  are  not  even 
listed  in  the  extensive  bibliographies  of  such 
important  texts  and  handbooks  as  Wash- 
burn's The  Animal  Mind  (1908,  191 7, 
1926) ;  Kafka's  Handbuck  der  vergleichen- 
den  Psychologie  (1922),  Hempelmann's 
Tierpsychologie  (1926);  and  only  the  1914 
publication  is  listed  in  the  Psychological 
Index.  Yet  these  studies  hold  the  same 


|)lace  among  publications  on  anthropoid 
"intelligence"  that  Thorndike's  monograph 
on  Animal  Intelligence  (1898)  holds  among 
experimental  studies  of  mammals  which  in 
psychobiological  development  stand  close 
to  the  primates.  Explanation  of  this  over- 
sight and  neglect  may  be  found  in  the  titles 
and  place  of  publication  of  Boutan's  papers: 
"Le  pseudo-langage"  (1913)  and  "Les  deux 
methodes  de  I'enfant"  ( 1914) ,  both  appear- 
ing in  Actes  de  la  Societe  Linneenne  de 
Bordeaux. 

In  the  previous  chapter  Boutan's  obser- 
vations on  vocalization  in  the  gibbon  have 
been  described  and  his  more  important  re- 
sults and  conclusions  epitomized.  Thus  we 
have  endeavored  to  exhibit  and  to  empha- 
size the  scientific  significance  of  studies 
which  appear  to  be  of  quite  extraordinary- 
interest  and  importance.  Naturally  after 
more  than  a  decade  of  rapid  progress  in 
the  experimental  investigation  of  problems 
of  behavior,  the  technique  and  method- 
ology of  Boutan,  like  those  of  Thorndike, 
seem  crude  and  inadequate.  Supplementing 
the  content  of  our  previous  chapter,  as  far 
as  the  Boutan  studies  are  concerned,  we 
shall  now  draw  primarily  upon  the  content 
of  his  second  report  which  is  devoted  ex- 
clusively to  adaptations  of  behavior,  and 
we  shall  cite  from  the  report  on  pseudo- 
language only  certain  observations  which 
are  indicative  of  adaptive  capacity. 

During  a  brief  visit  to  Haut-laos,  Indo- 
China,  Boutan  was  enabled  to  obtain  a 
very  young  female  specimen  of  the  white- 
cheeked  gibbon,  H.  leucogenys,  whose 
mother  had  just  been  killed  bv  a  hunter 
(Boutan,  1913,  p.  43).  This  little  creature 
was  eventually  taken  to  France  bv  the 
Boutans  and  reared  with  care  and  particu- 
lar attention  to  conditions  of  life  and  ex- 
perience as  related  to  psychobiological  ob- 
servations. It  is  stated  in  the  19 14  report 
that  the  animal  had  been  under  observation 
for  five  consecutive  years.  Of  its  ultimate 
fate  we  are  ignorant.  This  anthropoid  sub- 
ject is  almost  unique  among  specimens 
which  have  been  used  for  experimental  in- 
vestigations of  behavior,  for  its  life  history 
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Fig.  40.  Pepee,  the  white-cheeked  gibbon  st 
Societe  Linneenne  de  Bordeaux. 

is  intimately  known  by  the  scientific  ob- 
server almost  from  birth,  and,  still  more 
important,  its  mode  of  life  and  experience 
are  matters  of  record.  The  date  of  birth  is 
lacking  and  consequently  the  exact  age,  but 
this  is  of  decidedly  minor  importance  as 
the  age  may  be  estimated  to  within  a  few 
weeks,  and  knowledge  of  life  history  and 
especially  of  experience  during  captivity  is 
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a  prime  essential  for  the  safe  analysis,  de- 
scription, and  interpretation  of  adaptations 
in  behavior.  With  this  unique  anthropoid 
subject,  and  under  conditions  unusually  fa- 
vorable for  observation,  Boutan  conducted 
his  sustained  investigation  of  certain  funda- 
mentally important  problems  in  behavioral 
expression  and  adaptation. 

From  the  report  on  pseudo-language, 
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two  |)riiici[)al  lines  of  evidence  bearin^^  on 
"intelligence"  may  be  drawn.  They  con- 
cern phenomena  of  imitation  and  neural 
fatigue.  In  addition  to  the  typical  call  and 
other  vocal  expressions  of  her  species,  Bou- 
tan's  gibbon  exhibited  certain  spontane- 
ously acquired  vocalizations  which  it  is  as- 
serted were  not  imitations  of  the  sounds 
made  by  other  animals.  Boutan  states  that 
she  did  not  imitate  any  human  sound,  how- 
ever clearly  pronounced  before  her.  This, 
in  view  of  the  long  period  of  continuous 
and  intimate  association  of  the  ape  with 
people,  is  a  result  important  in  itself  which 
indicates  either  negativeness  in  the  ape  or 
actual  inability  to  imitate  human  sounds. 
As  we  shall  have  occasion  to  remark  in 
other  connections,  the  total  behavior  of  the 
anthropoid  apes  in  situations  involving  hu- 
man vocal  copy  for  imitative  response  is 
such  as  strongly  to  suggest  negativeness, 
or,  as  Boutan  himself  expresses  it,  "refusal" 
to  imitate,  and  the  seemingly  superstitious 
inference  of  the  natives  of  the  African  and 
Indian  regions  that  the  animals,  dreading 
to  be  put  to  work  if  they  "talk,"  stub- 
bornly maintain  silence!  This  surmise  may 
not  be  as  ridiculous  as  it  first  seems. 

Contrasted  with  the  negative  findings  of 
Boutan  on  imitation  of  sounds  by  the  gib- 
bon is  the  statement  by  Mott  that  a  sia- 
mang  held  as  laboratory  subject  imitated 
sounds  made  by  dogs  and  guinea  pigs 
(Mott,  1924,  p.  1 161).  In  this  case  neither 
conditions  of  observation  nor  responses  are 
described  in  sufficient  detail  to  render  pos- 
sible critical  evaluation  of  the  observations 
as  opposed  to  those  of  Boutan.  Tenta- 
tively we  may  conclude  from  the  scanty 
evidences  that  the  white-cheeked  gibbon,  at 
least,  does  not  readily  imitate  sounds  pro- 
duced by  man,  whereas  under  certain  con- 
ditions the  siamang  may  imitate  certain 
animal  vocalizations. 

Boutan  considers  the  gibbon's  larynx 
capable  of  varied  sound  production,  but 
habitually  treating  sounds  as  "dangerous," 
"advantageous,"  and  "indifferent,"  the  ape 
attends  only  to  such  auditory  stimuli  as 
naturally  interest  it.  It  manifests  no  inter- 


est in  music,  having  satisfied  its  curiosity 
concerning  the  source,  or  in  human  con- 
versation. When  its  attention  is  strongly 
held  by  compelling  visual  or  auditory 
stimuli,  or  problems  demanding  some  novel 
adjustment,  as  the  price  of  a  much  desired 
reward,  fatigue  rapidly  appears.  The  image 
of  herself  in  a  mirror,  oscillated  complexly, 
at  first  greatly  excited  Boutan's  gibbon. 
vShe  attempted  to  seize  the  other  animal 
behind  the  glass,  was  visibly  surprised  by 
her  failure,  and  presently  yawned  slowly, 
stretched  out  on  the  grass  before  the  mir- 
ror, and  went  to  sleep.  There  was  no  per- 
sistent endeavor  to  locate  the  imaged 
animal.  Instead,  according  to  Boutan,  his 
subject  quickly  perceived  the  futility  of  her 
efforts  and  became  indifferent. 

Evidences  of  neural  fatigue  (often  called 
mental)  and  of  interest  in  the  mirror  im- 
age, comparable  with  Boutan's,  will  be  re- 
ported in  subsequent  chapters  also  for 
other  types  of  anthropoid  ape.  Undoubt- 
edly the  facts  are  of  considerable  impor- 
tance, and  although  much  might  be  said  of 
them  speculatively,  there  can  be  no  doubt 
that  accumulation  of  observational  data 
will  more  rapidly  advance  knowledge  and 
understanding  of  relations  to  the  psycho- 
biological  system  of  the  ape. 

The  reports  of  Boutan  are  brief  and  his 
style  almost  laconic.  One  must  read  and  re- 
read them  in  order  properly  to  appreciate 
observations,  interpretations,  and  reflec- 
tions. The  following  sentences,  with  which 
an  important  chapter  concludes,  we  quote 
in  translation  primarily  to  exhibit  the  au- 
thor's habit  of  thought  and  expression:  'Ts 
it  really  a  necessity  for  the  animal  to  save 
its  attention?  If  so,  the  possibility  of  learn- 
ing to  speak  would  depend  less  on  the  total 
development  of  the  nervous  centers  than 
on  the  resistance  of  the  animal  to  an  effort 
of  attention."  (Boutan,  1913,  p.  57.) 

Turning  our  attention  now  to  the  second 
of  the  reports,  which  is  a  comparative 
study  of  adaptation  in  the  gibbon  and  in 
young  children,  we  shall  endeavor  to  pre- 
sent with  reasonable  detail  and  adequacy 
the  essential  features  of  method,  result,  and 
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conclusion.  Our  reasons  for  extended  ac- 
count of  this  study  are,  first,  its  uniqueness 
as  the  first  and  only  experimental  examina- 
tion of  gibbon  intelligence,  and,  second,  its 
importance. 

The  author  shall  state  for  himself  the 
general  conditions  of  observation  and  his 
objectives. 

I  have  brought  up  for  five  consecutive  years  an 
anthropoid  belonging  to  the  genus  Hylobates.  It 
was  isolated  from  other  animals  of  its  species  and 
subjected  to  no  training  except  that  necessary  in 
living  with  human  beings.  It  learned  to  sit  on  a 
chair  at  a  table  and  to  eat  with  a  spoon.  I  sub- 
jected it  to  certain  experiments  to  see  of  what  it 
was  capable  by  itself  and  compared  its  actions 
with  those  of  young  infants  under  the  same  con- 
ditions. I  used  children  young  enough  not  to  have 
language  at  their  disposal  and  also  children  who 
had  the  use  of  language.  Experiments  were  simi- 
lar to  those  of  Thorndike,  Kinnaman  and  other 
American  authors.  .  .  .  The  instruments  which 
I  used,  boxes  with  bolts  and  boxes  with  cords, 
were  of  the  same  order  as  those  of  Thorndike  and 
Kinnaman.  Thorndike  shut  his  animals  into  the 
boxes;  Kinnaman,  and  I  followed  his  method, 
left  the  animals  at  liberty  where  they  might  open 
the  boxes.  My  predecessors  used  hunger  as  a 
stimulant ;  I  used  appetite  and  desire  for  dainty 
food.  ...  I  was  unfortunate  in  having  only  one 
subject  to  use.  I  confined  myself  to  determining 
the  behavior  of  the  animal  left  to  its  own  re- 
sources in  face  of  a  given  mechanism.  The  point 
in  which  my  researches  differ  from  the  preceding 
ones  I  have  mentioned  is  my  comparison  with 
children  placed  under  the  same  conditions.  It  is 
impossible  to  penetrate  directly  into  the  con- 
sciousness of  an  anthropoid.  We  can  only  judge 
of  his  psychological  work  by  exterior  manifesta- 
tions. Indirectly  we  can  present  the  same  prob- 
lems to  a  child  whose  definite  stage  of  develop- 
ment we  know.  The  child  differs  from  the  man, 
but  the  man  has  been  a  child.  One  may  use  the 
acts  of  a  child  in  order  to  appreciate  those  of  an 
animal.  Many  such  experiments  are  needed  in 
order  to  arrive  at  precision  and  to  furnish  a  solid 
base  for  the  conclusions  of  the  philosophers. 
(Boutan,  1914,  pp.  3-7.) 

For  the  study  of  problem  solution  under 
experimental  conditions  two  small  com- 
municating rooms  were  employed:  the  one 
painted  yellow  served  as  the  subject's 
workroom;  the  other,  painted  black,  as  the 
observer's  room.  The  former  was  well 
lighted  by  daylight,  the  latter  was  dark 
except  for  artificial  illumination  especially 


manipulated  for  purposes  of  graphic  or 
photographic  recording  of  responses.  The 
wall  between  these  rooms  contained  two 
openings:  one,  closed  by  colored  glass  to 
exclude  actinic  light,  and  the  other  by  a 
slide  which  could  be  operated  when  it  was 
desired  to  take  photographs  of  the  subject. 
The  observer  could  readily  watch  the  ani- 
mal, whereas  he  could  not  be  seen  by  it. 
The  illumination  of  the  subject's  room  was 
supplemented  for  photographic  purposes 
by  a  gas  lamp.  The  apparatus  for  manipu- 
lation by  the  gibbon  was  fastened  securely 
to  a  table  in  the  experiment  room  and  so 
placed  that  the  essential  portions  of  the 
mechanism  faced  the  observation  window. 
With  the  experimental  situation  in  readi- 
ness, the  gibbon  was  taken  into  the  experi- 
ment room  in  a  covered  basket  by  a  labora- 
tory assistant,  who,  placing  the  basket  on 
the  floor,  counted  "three"  distinctly,  as  sig- 
nal for  the  experimenter,  unfastened  the 
cover  of  the  basket  and  retiring  from  the 
room  closed  and  fastened  the  door.  Thus 
the  animal  was  set  at  liberty  in  its  work- 
room without  the  possibility  of  influence 
by  the  experimenter  and  without  knowl- 
edge of  his  presence  as  observer. 

The  apparatus  employed  by  Boutan  un- 
doubtedly was  suggested  by  his  knowledge 
of  devices  used  by  Thorndike  in  his  study 
of  "associative  processes"  in  the  cat  and  by 
Kinnaman  in  his  similar  study  of  the  be- 
havior of  monkeys.  The  mechanical  devices 
were  extremely  simple  and  obviously  de- 
signed with  a  view  to  exhibiting  methods 
of  solution  of  novel  problems.  Two  types 
of  apparatus  were  employed:  the  one  de- 
pending upon  visible  mechanisms,  and  the 
other  upon  hidden  mechanisms.  In  all  cases 
the  apparatus  consisted  of  a  wooden  box, 
25  by  35  by  20  centimeters,  either  one  or 
two  sides  of  which  were  covered  with  wire 
netting  instead  of  doors  so  that  food  placed 
in  the  box  might  readily  be  seen  by  the 
subject.  A  small  hinged  door  in  the  top  of 
the  box  when  opened  gave  the  animal  di- 
rect access  to  the  reward  or  lure.  This  door 
was  fastened  in  the  various  experiments  by 
more  or  less  complex  visible  or  invisible 


Fig.  41.  Boutan  experiment  boxes,  A,  B,  D,  E,  redrawn  from  Boutan,  1914,  pp.  15-17.  Courtesy  L.  Boutan  and  Societe 
Linneenne  de  Bordeaux. 


mechanisms,  and  the  appropriate  manipu- 
lation of  these  mechanisms  constituted  the 
required  adaptation  of  behavior  to  the  ex- 
perimental situation. 

For  the  first  type  of  problem,  that  with 
visible  mechanisms,  four  similar  boxes 
were  used.  In  the  first,  box  a,  the  hinged 
door  at  the  top  of  the  box  with  wooden 
button  on  the  outside  by  which  it  could  be 
pulled  open,  was  left  unfastened;  in  the 
second,  box  b,  a  horizontally  moving  piv- 
oted wooden  bar  served  to  prevent  the 
opening  of  the  door  until  the  bar  had  been 
pulled  to  one  side;  in  the  third,  box  c,  the 
door  was  held  shut  by  two  such  wooden 


bars  which  worked  in  opposite  directions, 
and  in  the  fourth,  box  d,  there  were  three 
such  bars.  Essential  features  in  the  con- 
struction of  these  problem  boxes  appear  in 
the  accompanying  illustrations. 

The  apparatus  with  hidden  mechanism 
consisted  of  a  box  like  that  already  de- 
scribed, the  hinged  door  of  which  was  held 
in  place  by  a  bar  within  the  box,  invisible 
from  without,  and  in  addition  a  spring  was 
so  arranged  that  the  door  opened  as  soon 
as  the  bar  was  withdrawn.  On  one  of  the 
vertical  sides  of  the  box  was  fastened  a 
tube  in  the  form  of  a  crook  through  which 
a  light  wire  passed  from  one  end  of  the 
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bar  to  a  wooden  knob  on  the  opposite  and 
more  remote  end  of  the  tube.  A  slight  pull 
of  the  knob  caused  the  door  to  spring  open. 
Following  his  description  of  this  experi- 
mental apparatus,  Boutan  cleverly  re- 
marks: "One  may  criticize  these  instru- 
ments as  being  childish,  but  I  reply  that  is 
exactly  my  purpose,  a  study  of  a  bit  of 
childish  work."  (Boutan,  1914,  p.  18.)  Had 
he  been  inclined  to  verbosity  he  might  have 
added  that  in  so  far  as  the  apparatus  was 
appropriate  to  the  human  adult,  it  was  in- 
appropriate to  the  human  infant,  child,  or 
anthropoid  ape. 

In  the  following  condensation  of  Bou- 
tan's  account  of  observations  and  conclu- 
sions we  have  quoted  only  portions  liter- 
ally translated.  The  remainder  is  free 
translation,  paraphrase,  or  presentation  of 
essentials  in  our  own  language. 

In  her  first  experience  on  June  6,  19 10, 
in  the  box  a  experiment,  the  gibbon  Pepee 
hesitated  a  moment  after  the  basket  was 
uncovered,  then  sprang  to  the  table,  dis- 
covered the  lure  (bananas)  in  the  problem 
box,  and  gave  her  characteristic  cry  of 
satisfaction.  She  fumbled  at  the  netting  on 
the  one  side  of  the  box,  then  on  the  other, 
trying  to  push  her  hands  through  the  mesh. 
Then  she  examined  the  top  (solid  face)  of 
the  box,  and  noting  the  button,  grasped  it 
and  opening  the  door  seized  a  banana  and 
ate  it.  The  problem  obviously  was  an  ex- 
tremely simple  and  easy  one. 

When  confronted  with  the  box  b  prob- 
lem, Pepee  promptly  jumped  to  the  table, 
examined  the  lure,  and  attempted  to  open 
the  door  with  the  button.  Prevented  by  the 
sliding  bar  or  lever,  she  tried  to  lift  the  lat- 
ter in  the  same  manner  as  she  pulled  the 
button.  Checked  in  this  she  again  grasped 
the  button ;  checked  here  also  she  returned 
to  the  bar,  pushed  it  laterally,  opened  the 
door  and  obtained  her  reward.  Boutan 
notes  that  the  pushing  of  the  bar  appeared 
to  be  accidental. 

In  her  first  experience  with  the  box  c 
problem,  the  gibbon  examined  the  new  ar- 
rangement of  bars  for  several  seconds.  She 
then  pushed  bar  i  laterally  without  at- 


tempting to  raise  it  and  without  touching 
the  button.  Turning  her  attention  to  bar  2 
she  pushed  it  and  simultaneously  jumped 
from  the  table.  Returning  she  opened  the 
door.  The  immediate  repetition  of  this  ex- 
periment convinced  the  observer  that  the 
gibbon  now  moved  the  bars  horizontally 
without  attempt  to  raise  them. 

When  this  same  problem  was  presented 
after  an  interval  of  three  days  Pepee 
pushed  bar  i  so  vigorously  that  it  sprang 
back  to  its  original  position.  Again  she 
pushed  it,  then  moved  bar  2  and  opened 
the  lid. 

When  box  d  with  its  three  bars  was  pre- 
sented, Pepee  pushed  them  in  the  order  3, 
I,  2.  Bar  2  had  been  pushed  so  far  that  it 
prevented  the  opening  of  the  door.  Without 
appearance  of  astonishment  the  animal 
pushed  bar  3  back  part  way,  then  moved 
bar  2,  and  presently  succeeded  in  opening 
the  door.  Boutan  considers  significant  the 
fact  that  in  this  trial  she  first  attacked  bar 
3,  the  one  new  to  her,  and  then  worked 
successively  bars  i  and  2. 

In  subsequent  trials  the  box  was  fitted 
with  stops  to  limit  the  action  of  the  bars, 
and  Pepee,  using  both  hands,  quickly  and 
without  hesitation  operated  them  success- 
fully. 

The  experimenter  points  out  that  evalua- 
tion of  these  results  necessitates  critical 
consideration  of  three  groups  of  factors: 
(i)  the  gibbon's  prior  experience  with 
more  or  less  similar  objects;  (2)  the  influ- 
ence of  the  observer  on  the  animal  during 
the  period  of  work;  and  (3)  the  new  acqui- 
sitions or  experiences  of  the  subject  during 
experiments.  It  is  stated  that  Pepee  had 
certain  familiarity  with  boxes  and  pack- 
ages as  possible  containers  of  food  and 
would  remove  covers  or  pull  off  strings  in 
order  to  get  at  the  contents.  Whether  she 
acquired  this  ability  through  imitation  or 
by  independent  trial  is  not  definitely 
known.  The  influence  of  the  observer  was 
limited,  Boutan  believes,  to  the  provision 
of  conditions  favorable  for  work.  He  was 
invisible  to  the  subject  during  period  of 
experimentation.  Of  new  acquisitions  there 
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appeared  to  be  several,  as  the  investigator 
thus  indicates.  In  her  first  experience  with 
box  b,  single  bar,  Pepee  found  herself  be- 
fore a  mechanism  which  she  did  not  know 
how  to  work. 

She  tried  to  lift  it  like  the  button  .  .  .  went 
back  to  the  button  .  .  .  returned  to  the  bar. 
.  .  .  Has  she  learned  from  the  very  first  that  to 
open  a  box  the  bar  must  be  pushed  horizontally 
and  not  vertically?  .  .  .  The  fifth  experiment 
shows  this  without  doubt.  .  .  .  This  notion  is 
an  acquisition  of  the  animal,  as  we  prove  by  the 
sixth  and  seventh  experiments  where  the  difficulty 
becomes  much  greater.  One  could  even  believe 
that  she  generalizes  her  discovery  (which  I  do  not 
believe)  since  she  applies  it  immediately  to  any 
bar.  .  .  .  However  that  may  be  it  remains  that 
from  these  first  experiments  with  the  boxes  and 
bars  the  anthropoid  by  her  own  means  has  ac- 
quired the  notion  that  one  may  formulate  thus: 
"To  push  the  bar  or  the  bars  in  a  definite  direc- 
tion opens  the  box  and  permits  one  to  take  the 
food."  Since  Pepee,  like  other  animals  of  her  spe- 
cies, has  no  word  of  language  at  her  disposal,  the 
notion  in  question  cannot  itself  be  formulated  so 
clearly  in  her  head.  It  seems  that  she  might  for- 
mulate it  as  a  series  of  associated  images  at  once 
visual,  motor  and  tactile :  the  image  of  the  object 
of  which  she  wishes  to  get  possession,  the  image 
of  the  cover  which  she  must  open,  the  image  of 
the  bar  which  she  must  push  a  certain  way.  I  re- 
call what  I  have  already  written  on  pseudo-lan- 
guage:  The  ape  is  a  talented  mimic,  but  it  is  not  a 
man.  It  can  unconsciously  play  before  us  a  panto- 
mime. It  revives  the  various  impressions  of  the 
external  world;  it  has  relatively  extensive  asso- 
ciations, a  remarkable  physical  sensibihty,  a  true 
aptitude  in  translating  through  the  play  of  fea- 
tures its  impressions,  painful  and  agreeable.  It 
does  not  react  with  the  automatism  of  the  hen. 
It  is  a  talented  actor,  but  like  the  dog  an  actor 
whose  rudimentary  thought  does  not  formulate 
itself  in  its  head  as  in  the  case  of  the  human  actor 
by  the  aid  of  words,  but  by  the  aid  of  sensory 
images. 

The  anthropoid  has  at  the  same  time  made  an- 
other discovery  which  one  is  tempted  to  trans- 
late thus  in  human  language.  When  she  is  carried 
into  the  experiment  room  the  aid  has  counted  in  a 
loud  voice  i,  2,  3,  and  closed  the  door;  the  bas- 
ket is  no  longer  closed  and  she  may  go  out  freely 
by  raising  the  cover.  This  is  a  new  experience;  a 
new  discovery  which  she  does  not  formulate  with 
the  clearness  of  my  interpretative  phrases,  for  the 
same  reason — absence  of  words.  It  is  however 
present  in  the  head  of  a  Pepee  as  a  series  of  audi- 
tory associated  images  whose  ensemble  consti- 
tutes a  new  notion.  This  is  not  the  moment  to 
examine  how  the  anthropoid  has  acquired  these 


new  notions.  Let  us  only  agree  that  they  are  ac- 
rjuired  by  its  own  means.  This  knowledge  repre- 
sents the  definitive  acquisition  of  the  animal.  It 
has  no  need,  as  in  training,  to  pass  from  the  con- 
scious to  the  unconscious,  and  the  act  which  it 
performs  in  the  first  series  of  experiments  is  not 
repeated  sufficiently  to  take  on  the  value  of  an 
automatic  act.  (Boutan,  1914,  pp.  29-32.) 

Passing  now  to  consideration  of  the 
problem  of  an  invisible  mechanism — hid- 
den bar  and  spring — presented  by  box  e,  it 
would  seem  that  anvthing  resembling  in- 
sight  or  understanding  of  the  relations  of 
the  mechanism,  to  the  end  to  be  achieved 
by  working  it,  was  rendered  impossible  by 
the  construction  of  the  apparatus.  Invisible 
fastenings,  like  many  sorts  of  puzzle  fa- 
miliar to  human  subjects,  invite,  if  thev  do 
not  actually  necessitate,  fumbling,  blind 
trial,  and  resultant  accidental  or  chance 
solution  of  the  problem  and  adaptation  to 
the  situation.  But  what,  it  is  pertinent  to 
inquire,  happened  in  Boutan 's  experiments 
with  the  gibbon? 

Initially  the  experimenter  misjudged  the 
effort  and  attitude  of  his  subject,  for  the 
apparatus  did  not  work  with  sufficient  ease 
and  was  badly  controlled. 

The  reader  will  recall  that  in  this  prob- 
lem success  depended  upon  the  pulling  of  a 
wooden  knob  attached  to  the  end  of  a  wire 
which  passed  through  a  metal  tube  to  a 
bar  on  the  inside  of  the  box.  As  originallv 
presented  the  mechanism  required  a  pull 
of  three  kilos  for  release  of  the  door.  Pepee, 
on  her  first  meeting  with  this  problem  box. 
looked  at  the  food,  seemingly  noted  the 
absence  of  the  bars  outside  the  box.  at- 
tempted to  open  the  door,  walked  around 
the  box,  with  a  finger  traced  the  outline  of 
the  door  and  tried  to  pry  it  open,  looked 
at  the  cord  from  which  hung  a  weight  of 
one  kilo,  touched  it  lightly  with  her  fingers, 
returned  to  the  box  and  then  played  about 
the  room.  Then  for  some  time  she  alter- 
nately examined  the  box  and  played  in 
other  parts  of  the  room.  She  tried  to  open 
the  door  with  her  teeth,  but  failed.  The  ob- 
server, deciding  that  the  animal  would  have 
succeeded  in  solving  the  problem  had  the 
mechanism  been  sufficiently  sensitive,  dis- 
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continued  the  experiment,  and  for  subse- 
quent trials  modified  it  so  that  a  slight  pull 
would  cause  the  lever  to  move. 

In  the  next  trial  the  gibbon  carefully  in- 
spected the  box  for  several  seconds  without 
trying  to  open  it,  then  played  about  the 
room,  looked  at  the  cord,  tapped  a  card  at- 
tached near  the  end  of  the  cord  to  attract 
attention,  and  grasping  the  knob  pulled  it. 
The  box  opened  with  a  crash  and  the  ani- 
mal, startled,  jumped  to  the  ground.  Later 
she  returned  and  took  the  food.  There  fol- 
lowed several  repetitions  of  the  experiment 
in  which  the  box  was  opened  successfully 
by  manipulation  of  the  cord,  but  each  time 
the  opening  of  the  door  startled  Pepee,  and 
because  of  this  she  seemed  to  vacillate  be- 
tween conflicting  impulses:  desire  to  get 
the  food  and  fear  of  provoking  a  startling 
occurrence. 

Although  one  may  consider  the  appara- 
tus for  this  experiment  defective,  even 
defects  sometimes  have  values,  and  it  is 
possible  that  in  this  instance  more  was  re- 
vealed to  the  observer  by  the  inadequately 
controlled  problem  box  than  would  other- 
wise have  been  the  case. 

For  a  later  series  of  experiments  box  e 
was  so  modified  that  the  mechanism  worked 
easily  and  without  noise,  but  the  gibbon 
only  very  gradually  lost  her  fear  of  the  ap- 
paratus and  during  many  experiments  she 
hesitated  to  touch  the  knob.  Finally,  how- 
ever, she  achieved  sufficient  confidence  to 
solve  the  problem  directly.  The  following 
description  is  typical  as  indicating  the  in- 
hibitory influence  of  her  initial  startling 
experience. 

In  a  trial  relatively  late  in  the  series, 
Pepee 

jumped  upon  the  table,  looked  at  the  cord,  passed 
around  the  box  and  hung  from  the  pipe  [above 
the  box].  This  was  a  gymnastic  figure  which  one 
calls  a  "drapeauy  From  as  far  away  as  she  could 
get  she  struck  the  cord  softly  so  that  it  did  not 
open.  She  again  explored  the  box  for  a  new  open- 
ing. This  occurred  several  times.  Finally  she  hung 
from  the  pipe,  made  a  drapeau  and  at  a  distance 
touched  the  cord  and  opened  the  box.  This  experi- 
ment with  an  animal  already  fatigued  by  preced- 
ing experiments  and  not  hungry  is  interesting.  It 
seems  to  prove  that  the  animal  knew  she  could 


open  the  box  but  visibly  was  deterred  by  the 
phenomenon  which  had  strongly  impressed  her  in 
the  preceding  experiments.  (Pp.  38-39.) 

For  yet  another  series  of  experiments 
with  box  e  the  position  of  the  apparatus 
was  shifted,  but  the  gibbon  quickly  be- 
came familiar  with  the  altered  situation 
and  adapted  perfectly  to  it.  Apparently  the 
spatial  relations  of  the  box  in  the  experi- 
ment room  only  slightly  influenced  her 
adapted  behavior. 

As  Boutan  says  of  this  experiment: 

The  result  is  that  Pepee  has  made  a  new  dis- 
covery which  one  may  state  thus:  By  pulling  the 
handle  the  box  is  made  to  open  and  one  can  get 
food.  After  a  time  on  account  of  the  mistake  with 
the  apparatus  Pepee  acquired  another  notion.  To 
touch  the  handle  produces  a  startling  and  danger- 
ous phenomenon.  This  notion  was  little  by  little 
erased  and  there  remained  finally  the  essential  dis- 
covery :  Touch  the  handle,  the  box  opens  and  one 
may  eat  the  food.  (Pp.  40-41.) 

At  this  point  work  was  interrupted  for  a 
period  of  approximately  three  months,  dur- 
ing which  Pepee  was  taken  to  the  country 
and  permitted  to  rest.  When  returned  to 
the  laboratory  her  memory  for  the  solution 
of  the  box  problems  was  tested  by  the  pres- 
entation of  box  d  with  its  three  bars.  When 
given  opportunity,  the  gibbon  jumped  to 
the  table  and  with  a  single  movement  of 
her  hand  pushed  bar  3,  then  in  turn  bars  2 
and  I.  She  worked  without  hesitation. 

Immediately  following  the  test  with  box 
d,  box  e  with  its  invisible  mechanism  was 
presented.  Pepee  unhesitatingly  mounted 
the  table,  inspected  the  box  quickly  and 
without  attempt  to  open  it,  looked  at  the 
handle,  grasped  the  pipe  and  pulled  the 
knob  by  stretching  her  arm.  The  experi- 
menter concludes  that  the  new  acquisitions 
achieved  by  Pepee  in  these  experiments 
were  perfectly  preserved  over  a  period  of 
three  months. 

Discussing  his  observational  data,  Bou- 
tan asserts  that  the  gibbon  learned  certain 
things,  or,  as  he  put  it,  acquired  certain 
new  notions,  from  contact  with  the  experi- 
mental situation  and  without  training  or 
tuition.  In  some  instances  the  perception  of 
relation  between  a  given  act  and  the  open- 
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ing  of  the  box  does  not  result  from  a  single 
experience,  and  the  animal  may  have  to 
have  several  opportunities  to  manipulate 
the  apparatus  before  it  comes  to  work 
deftly,  directly,  and  without  hesitation. 

But  [says  BoutanJ,  that  connection  once  estab- 
lished is  fixed  abruptly  and  would  give  graphically 
a  straight  line  from  that  moment.  If  the  notion 
has  need  of  some  touching  up  in  order  to  become 
definitive,  it  grows  precise  too  rapidly,  too  sud- 
denly for  one  to  say  that  the  animal  has  con- 
tracted a  habit.  I  wish  to  emphasize  this  point: 
that  these  new  notions  are  too  rapidly  registered 
to  be  considered  acquired  habits.  They  are  the 
notions  of  instruction  and  not  of  education.  (P. 
43.) 

It  seems  then  that  Boutan  discovered 
from  his  observation  of  the  gibbon  what 
was  revealed  to  Kohler  in  his  experimental 
study  of  the  chimpanzee  and  to  Yerkes  in 
his  work  with  the  orang-outan;  namely, 
sudden  or  immediate  adaptation.  It  is 
interesting  to  note  that  these  observers, 
working  independently  and  without  knowl- 
edge of  one  another's  results  or  conclusions, 
and  each  biased  by  Thorndike's  descrip- 
tions of  method  of  problem  solution  in  the 
cat  in  favor  of  the  accidental  or  trial  and 
error  solution  of  novel  problems,  made 
strikingly  similar  observations  and  arrived 
at  conclusions  which  are  almost  identical. 

The  phenomena  observed  by  these  sev- 
eral investigators  were  so  obviously  excep- 
tions to  Thorndike's  description  that  each 
evidently  was  at  once  impressed  with  the 
suspicion  that  in  the  anthropoid  apes  at 
least  there  is  another  mode  of  adaptation 
than  that  of  trial  and  the  elimination  of 
useless  movements.  Boutan  refers  to  this 
other  method  of  adaptation  in  the  gib- 
bon as  learning  with  voluntary  attention; 
Kohler,  in  the  chimpanzee,  as  problem  so- 
lution with  insight,  and  Yerkes,  in  the 
orang-outan,  as  ideational  behavior.  The 
reenforcing  character  of  these  several  ac- 
counts of  anthropoid  adaptation  is  particu- 
larly worthy  of  note. 

The  early  experiments  with  Pepee  re- 
vealed her  visible  desire  for  the  bananas 
in  the  problem  box.  She  tried  to  obtain 
them,  but  this  does  not  necessarily  indi- 


cate com|)ari.son,  juflgment,  or  reflection.  It 
may  be  only  the  expression  of  impulse.  Ap- 
plying the  pronouncements  of  different 
psychologists  to  her  behavior  Boutan  re- 
marks: 

A  psychologist  like  Romanes  or  Morgan,  who 
admits  in  animals  a  consciousness  somewhat  hu- 
man, will  say :  in  Pepee,  under  the  influence  of 
the  desire  to  take  the  food,  there  awakens  on 
sight  of  the  food  the  representation  of  the  neces- 
sary act  to  raise  the  cover  and  introduce  the 
hand,  the  image  of  the  raised  cover,  the  image 
of  the  execution  and  that  of  the  movements  nec- 
essary to  accomplish  it.  Naturalists  like  Thorndike 
and  Kinnaman  would  say :  in  Pepee,  under  the 
influence  of  the  need  to  take  nourishment,  awake 
suddenly  the  movements  which  permit  her  to  take 
food;  the  need  of  taking  food  brings  about  im- 
mediately the  observed  movements  which  are 
bound  up  intimately  with  kinaesthetic  sensations. 
There  is  not  then  for  the  latter  authors  the  inde- 
pendent representation  of  the  necessary  act  and 
above  all  the  independent  image  of  its  execution. 
I  do  not  beheve  that  the  ape,  with  a  cerebral 
development  inferior  to  that  of  man,  deprived  of 
speech,  associates  images  in  a  consciousness  some- 
what human  as  Romanes  and  Morgan  seem  to 
admit.  Perhaps,  however,  Thorndike  and  Kinna- 
man grant  too  Httle  to  the  mental  power  of  the 
animal,  and  obviously  the  psychologists  cited 
above  grant  too  much.  (P.  46.) 

Throughout  the  experiments  the  disap- 
piearance  of  useless  movements  was  ob- 
served, but  according  to  Boutan's  descrip- 
tion and  interpretation,  the  elimination 
instead  of  being  gradual  is  immediately 
achieved  and  persistent. 

In  the  third  experiment,  Pepee.  placed  in  the 
presence  of  a  button  which  she  knew  how  to 
work,  of  a  sHde  which  she  did  not  know,  sought 
to  raise  the  button.  It  resisted.  If  she  reasoned  as 
a  child  of  the  right  age,  she  ought  to .  have  been 
astonished  at  not  seeing  the  box  open  as  it  had 
previously.  In  reality,  she  passed  at  once  to  the 
slide,  then  returned  to  the  button,  and  then  to  the 
slide,  without  astonishment.  It  is  nevertheless  re- 
markable that  she  limited  her  efforts  to  the  hut- 
ton  and  to  the  slide.  ...  In  the  fourth  experi- 
ment also  Pepee  localized  her  efforts  between  the 
slide  and  the  button.  .  .  .  Does  it  not  seem  as  if 
her  movements  were  oriented  with  a  certain  intui- 
tion of  the  end  to  be  attained?  That  is  not  yei 
quite  plain ;  let  us  continue  examining  the  experi- 
ments. The  eighth,  for  example.  Pepee  the  same 
day  had  familiarized  herself  (experiment  6)  with 
the  box  of  two  slides.  .  .  .  The  experiment  re- 
peated immediately,  she  behaved  thus :  jumped 
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upon  the  table,  examined  slide  i  and  the  button 
without  touching  them,  went  around  the  box  and 
examined  the  banana,  came  back  to  the  front  and 
regarded  the  two  slides  and  the  button  without 
touching  them ;  suddenly  she  grasped  the  gas  pipe 
and  did  her  exercises  for  a  minute,  came  back  and 
around  the  box  to  the  front  and  pushed  shde  i 
horizontally;  unsuccessful;  back  to  the  pipe;  later 
again  examined  the  box,  stretched  her  arm 
towards  shde  2,  pushed  it  and  opened  the  box. 
With  a  little  imagination  and  placing  in  the  body 
of  Pepee  a  human  consciousness,  it  is  curious  to 
think  what  one  could  deduce  from  this  short 
scene,  as  a  manifestation  of  mental  hfe.  I  con- 
clude, only,  that  Pepee,  not  being  hungry  that 
day,  dissociated  under  our  eyes  the  different  im- 
pulses to  act,  and  without  seeing  in  these  acts  ex- 
amples of  reason,  it  seems  to  me  difficult  to 
affirm  that  Pepee  had  only  movements  connected 
with  kinaesthetic  sensations  and  that  she  did  not 
have  a  representation  of  the  necessary  act  and  an 
independent  image  of  its  execution.  (Pp.  47-49-) 

Her  behavior  seemed  to  indicate  that 
Pepee  after  a  few  experiences  with  each 
problem  box  acquired  confidence  in  her 
abihty  to  secure  the  desired  reward,  and 
often,  instead  of  working  immediately  and 
directly  for  it,  examined  the  apparatus, 
played  with  it,  hesitated,  and  gave  atten- 
tion to  other  objects  about  her.  The  point 
is  thus  illustrated.  Confronted  with  box  e, 
Pepee  executed  a  number  of  acts  without 
obvious  determination  to  work  the  mecha- 
nism. Then 

Suddenly  the  game  ceases.  She  goes  back  to 
the  box  and  after  various  useless  efforts  seizes  the 
box  with  her  two  arms  and  tries  to  detach  it  from 
the  table.  .  .  .  She  approaches  the  handle, 
touches  it,  goes  back  to  play;  later  she  tries  to 
pry  up  the  cover  with  her  finger.  Afterward  she 
lies  down  upon  the  box  and  plays  with  the  spring 
which  closes  the  door.  I  put  in  italics  the  point 
which  seems  to  me  most  interesting  in  this  long 
manoeuver.  The  animal  who  has  used  in  turn  her 
finger  to  pry  it  up,  her  arms  to  tear  away  the 
box,  her  teeth  to  gnaw  the  spring — does  she  not 
show  us  that  she  sees  the  precise  end  (the  open 
box),  independently  of  a  certain  movement  bound 
up  with  kinaesthetic  sensations?  Here  we  dissoci- 
ate the  movements  and  the  idea  of  opening  the 
box  which  provoked  successively  these  different 
manifestations. 

There  is  there,  if  not  the  first  sketch  of  a  veri- 
table reasoning,  at  least  an  embryo  of  judgment. 
The  animal  seems  clearly  to  react  by  a  series  of 
movements  appropriate  to  an  end,  pursued  under 
an  influence  of  an  idea.  In  using  successively  her 


finger,  her  arms,  her  teeth,  our  animal  shows  by  a 
series  of  attempts  that  she  possesses,  up  to  a  cer- 
tain point,  a  faculty  of  understanding  which  per- 
mits comparison,  very  elementary  in  kind.  These 
movements  appropriate  to  an  end,  without  being 
the  movements  of  reason  in  the  human  fashion, 
are  not  comparable  only  with  those  which  Thorn- 
dike  had  noticed  in  the  cats.  .  .  .  They  are,  on 
the  contrary,  comparable  with  those  which  Kinna- 
man  has  described  with  the  Macacus  rhesus,  when 
that  monkey,  having  failed  to  work  a  lock  with 
its  hands,  tried  to  open  it  with  its  teeth. 

One  cannot  a  priori,  classify  all  mammals  by 
the  formation  of  their  associations,  although  for 
the  dog  and  the  cat  the  severe  conclusion  of 
Thorndike  is  perhaps  justified.  We  must  admit 
that  it  is  not  the  same  with  the  primates  and 
that  one  finds  with  them  indications  of  a  higher 
psychological  life.  This  life  is  shown  particularly 
in  the  eighth  experiment.  Pepee  opens  the  box 
with  the  three  slides.  Curiously  she  begins  with 
shde  3  which  she  has  not  used  before.  .  .  . 
Does  she  then  generalize  and  formulate  in  her 
mind  somewhat  thus :  a  slide  must  be  moved 
horizontally?  I  do  not  believe  it.  It  seems  to  me 
more  logical,  given  the  development  of  the  nerv- 
ous centers  of  the  anthropoid  and  its  powerless- 
ness  to  use  a  true  language,  even  a  rudimentary 
one,  to  admit  that  her  indefiniteness  in  the  choice 
of  slides  does  not  hold  a  power  of  generalization, 
but  on  the  contrary  a  lack  of  precision.  Pepee  is 
in  the  psychological  state  of  a  young  child  who 
commences  to  talk  and  who  calls  "cheval"  all  the 
animals  which  resemble  a  horse.  The  child  makes 
a  generalization  by  ignorance.  It  has  nevertheless 
its  source  in  a  comparison  partial  and  clumsy. 
The  child  excels  Pepee  in  having  a  word  for  the 
comparison,  but  it  is  not  less  true  that  Pepee  has 
the  possibility  of  a  comparison  and  that  her 
movements  are  directed  by  an  idea.  (Pp.  50-52.) 

Certain  experimental  studies  of  mam- 
mals other  than  the  primates  have  revealed 
varied  modes  of  attack  on  problems,  a  ver- 
satility of  action  which  suggests,  although 
it  does  not  necessarily  employ,  ideational 
experience.  This  fact  in  adaptive  behavior 
some  have  considered  troublesome  to  those 
objectivists  who  would  exclude  mental  fac- 
tors from  their  descriptions. 

But  [remarks  Boutan],  troublesome  or  not,  it 
seems  to  me  established  in  the  experiments  I  have 
just  analyzed  and  it  seems  to  me  difficult  to  inter- 
pret otherwise  the  manifestations  of  my  anthro- 
poid. In  experiments  20  and  21,  the  use  of  idea 
and  elementary  judgment  seem  to  me  extremely 
clear,  and  especially,  ordinarily,  in  the  normal 
work  of  the  anthropoid,  the  discovery  of  the 
necessary  movement  is  due  to  simple  chance  and 
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the  mind  of  the  animal  does  not  seem  to  inter- 
vene except  by  vague  and  unprecise  direction. 
One  is  able  to  have  an  idea,  when  one  is  an  an- 
thropoid, without  thereby  being  a  Newton  or  a 
Descartes  as  to  method  and  if  the  series  of  experi- 
ments reveals  to  us  the  possibility  for  the  anthro- 
poid of  making  a  judgment  and  perhaps  even 
embryonic  reasoning,  yet  Pepce  certainly  does  not 
use  reason  to  direct  her  work. 

It  is  not  without  hesitation  and  long  reflection 
that  I  have  arrived  at  that  conclusion.  Let  us  ex- 
amine her  method  of  work.  In  the  first  experi- 
ments the  animal  touches  tentatively  without  in- 
sisting, passes  from  button  to  slide,  from  slide  to 
button.  She  registers  the  precious  remembrance  of 
a  successful  attempt,  not  the  start  of  her  discov- 
ery. She  knows  only  in  large  that  the  operation  of 
the  slide  brings  about  the  opening  of  the  box,  and 
she  does  not  know  precisely  at  first  the  exact  di- 
rection, to  right  or  left,  in  which  to  give  the  push. 
If  the  slide  resists  on  one  side,  she  pushes  it  from 
the  other.  In  spite  of  all,  when  the  animal  works 
the  boxes  with  the  visible  mechanism  we  must  ask 
if  she  does  not  truly  reason  more  than  we  think 
in  order  to  bring  about  the  correct  movements.  It 
is  not  quite  the  same  with  box  e.  There  we  see 
the  animal  touch  the  cord  and  open  the  box  when 
not  a  single  reasoning  judgment  or  comparison 
could  guide  her  or  indicate  that  that  cord  com- 
manded the  opening.  We  must  acknowledge  that 
her  method  is  based  solely  upon  trials,  and  they 
are  fixed  under  the  influence  of  awakened  atten- 
tion. Awakened  attention  does  not  seem  to  me  to 
have  struck  Thorndike  and  Kinnaman  sufficiently. 
It  explains,  I  think,  the  progress  in  the  move- 
ments towards  an  end  and  the  abandonment  of 
useless  movements  without  the  intervention  of 
reason.  It  seems  to  me  to  play  so  important  a 
role  that  I  shall  devote  the  following  chapter  en- 
tirely to  it. 

To  summarize,  Pepee  effects  her  movements 
without  a  clear  pre-visian  of  the  act  which  ac- 
complishes the  opening  of  the  box.  We  may  infer 
that  she  has  a  vague  idea  of  the  movements  which 
conduct  to  that  end.  Her  attention,  excited  by 
the  presence  of  agreeable  food,  allows  her  to  re- 
member a  useful  movement.  The  idea  that  an  ap- 
propriate movement  can  open  the  box  is  then 
with  her  passive  and  ncft  directive.  I  have  there- 
fore adopted  an  intermediate  opinion  between 
those  mentioned  above.  With  Thorndike,  Kinna- 
man and  the  naturalists  I  believe  there  is  not  clear 
pre-vision  of  the  movement  to  be  accomplished; 
but  I  believe  at  the  same  time  there  is  pre-vision 
of  the  end  to  be  attained.  With  Morgan  and  the 
psychologists  of  the  same  school,  I  believe  that  in 
the  consciousness  of  the  animal  the  idea  of  move- 
ments is  independent  of  the  movement  itself ;  but 
I  depart  from  them  in  believing  that  the  idea  is 
passive  and  not  directive  of  the  movements.  (Pp. 
53-5S-) 


In  his  chapter  on  attention  Boutan  dis- 
tinguishes two  types  which  he  designates  as 
natural  or  spontaneous  and  artificial  or 
voluntary.  The  former  is  commonly  ob- 
served in  all  mammals,  whereas  the  latter 
is  characteristic  of  man.  Indeed,  Boutan 
goes  so  far  as  to  speak  of  the  former  as 
animal  attention  and  of  the  latter  as  hu- 
man. 

This  distinction  is  similar  to  one  I  have  made 
between  pseudo-language  and  language.  Pseudo- 
language and  animal  attention  both  exist  with 
animals  and  man ;  artificial  attention  is  a  human 
attention.  Artificial  attention  develops  truly  only 
when  man  has  conquered,  as  an  instrument, 
words.  With  the  primates,  whose  nervous  centers 
approach  those  of  man  but  who  remain  deprived 
of  true  language,  artificial  or  human  attention 
can  only  manifest  itself  as  an  embrv'onic  state,  by 
flashes  and  sudden  illumination  without  duration. 
This  helps  us  to  understand  the  origin  of  atten- 
tion. .  .  . 

In  a  previous  memoir  [Boutan,  1913]  I  have 
reported  observations  made  upon  my  anthropoid 
Pepee.  ...  In  brief,  the  animal  systematically 
saves  its  attention.  It  seems  afraid  to  fix  it,  and  in 
fact  when  its  attention  is  strongly  awakened,  it 
soon  suffers  extreme  fatigue.  I  ask  myself  if.  in  an 
animal  of  superior  organization  like  Pepee,  we  do 
not  find  at  once  the  two  different  manifestations 
of  attention :  animal  attention  which  manifests  it- 
self normally  in  the  habitual  acts  of  life;  artifi- 
cial or  human  attention  which  manifests  itself  ex- 
ceptionally, in  a  fragmentary  embryonic  form,  in 
certain  particular  cases  in  the  primates.  In  the 
experiments  with  boxes  Pepee,  stimulated  by  de- 
sire for  food,  manifested  the  sustained  attention 
of  the  animal  excited  by  the  sight  of  the  food  in 
the  box.  In  certain  experiments  we  have  some- 
thing different,  however.  In  experiment  22,  for 
example,  the  memory  of  the  noi^e  caused  by  the 
spring  seemed  to  destroy  the  commencement  of 
an  artificial  attention. 

[Footnote:]  When  for  any  reason  I  have  multi- 
plied the  number  of  experiments,  it  has  been  said 
to  me  on  my  return  to  the  house,  "Pepee  must 
have  worked  more  than  usual  today.  She  wa? 
fatigued  and  after  her  lunch  went  to  sleep.''  If 
one  reflects  that  the  work  Pepee  did  consisted  in 
opening  a  box  in  order  to  obtain  food,  one  can- 
not attribute  the  fatigue  to  muscular  effort.  I 
must  add  that  this  fatigue  was  chiefly  e\'ident  in 
the  experiments  with  the  more  complicated  appa- 
ratus. (Pp.  60-64.) 

The  general  conclusions  of  Boutan  from 
his  prolonged  study  of  the  gibbon  we  thus 
freely  translate. 
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In  these  experiments  the  gibbon  Pepee 
independently  acquired  certain  new  ideas. 
She  retained  for  months  the  memory  of 
these  ideas  and  the  movements  appropri- 
ate to  her  successful  (adaptive)  acts.  She 
lacked  prevision  of  the  proper  movement, 
but  she  foresaw  her  objective.  In  her  con- 
sciousness the  idea  of  movement  is  inde- 
pendent of  the  movement  itself.  Under  or- 
dinary circumstances  the  animal  manifests 
natural  or  spontaneous  attention,  whereas 
in  exceptional  cases  the  beginnings  of  arti- 
ficial or  voluntary  attention  may  be  ob- 
served. These  flashes  of  the  characteristi- 
cally human  sort  of  attention  caused  the 
gibbon  extreme  effort  and  rapidly  induced 
fatigue. 

In  concluding  this  exposition  of  the  Bou- 
tan  investigations  we  may  suggest  certain 
criticisms  which  would  inevitably  occur  to 
any  careful  reader  of  the  original  reports. 

The  investigator's  experimental  tech- 
nique is  far  from  perfect,  indicating  the 
novelty  of  the  undertaking  for  him,  as  for 
Pepee.  The  problems  presented  are  few 
and  lacking  in  sufficient  variety  and  grada- 
tion of  difficulty  to  yield  adequate  factual 
basis  for  the  author's  conclusions.  His  ob- 
servations also  are  few,  and  even  where  the 
behavior  of  the  subject  is  described  in  rea- 
sonable detail,  it  leaves  with  the  reader  the 
conviction  that  cases  should  be  multiplied. 

Boutan  may  have  made  some  shrewd 
guesses — we  are  inclined  to  believe  that  he 
did;  he  may  have  evaluated  and  inter- 
preted his  observations  conservatively, 
sanely,  safely.  But  assuredly  radical  ob- 
jectivists  will  not  grant  this;  and  certainly 
he  has  taken  entirely  unnecessary  risks  of 
error  by  limiting  his  observations  to  so  few 
types  of  problematic  situation.  Our  appre- 
ciation of  the  work  is  so  lively  that  we 
would  not  willingly  end  this  paragraph 
with  destructive  criticism.  Happily  there  is 
abundant  evidence  throughout  the  reports 
that  the  author  took  his  research  seriously 
and  gave  much  thought  to  his  problems, 
experiments,  and  the  interpretation  of  re- 
sults. 

After  the  previous  pages  had  been  writ- 
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ten  there  appeared  a  contribution  to  the 
comparative  study  of  intelligence  in  cats, 
dogs,  monkeys,  and  anthropoid  apes  by 
Drescher  and  Trendelenburg,  which  reports 
certain  observations  on  a  gibbon  whose  sex 
and  species  are  undetermined.  It  is  particu- 
larly worthy  of  remark  that  the  authors  do 
not  include  the  gibbon  among  anthropoid 
apes,  and,  further,  that  their  observations 
support  the  conclusion  that  this  creature 
behaviorally  more  closely  resembles  the 
monkeys  than  the  great  apes. 

A  few  experimental  tests  made  with  the 
gibbon  by  these  authors  are  thus  briefly 
describable. 

Given  a  rake  with  which  food  might  be 
secured,  the  gibbon  behaved  essentially  as 
did  monkeys  which  were  similarly  tested. 
'Tt  drew  in  the  fruit  when  it  lay  in  front 
of  the  rake,  but  made  no  movements  to 
place  the  rake  behind  the  fruit  when  it  lay 
further  away."  (Drescher  and  Trendelen- 
burg, 1927,  p.  618.) 

When  confronted  with  a  box  with  re- 
movable cover  in  which  it  had  seen  food 
placed,  the  gibbon  immediately  opened  it 
correctly.  If  placed  in  different  positions, 
the  cover  was  operated  from  the  correct 
side  if  the  animal  had  observed  the  closing 
of  the  box  (p.  631).  When  later  the  cover 
of  the  box  was  fastened  with  a  bolt,  the 
animal  succeeded  within  three  days  and 
after  a  number  of  trials  in  solving  the 
problem.  Of  its  attitude  in  the  experiment 
the  authors  remark:  It  was  shy  and  easily 
distracted,  but  extraordinarily  alert  and 
interested  in  the  placement  of  the  food. 
Also  it  was  more  skilful  manually  than  the 
chimpanzees  and  orang-outans  which  were 
observed.  Somewhat  detailed  description  of 
the  gibbon's  method  of  operating  the  bolt 
indicates  very  distinctly  inferiority  of  pro- 
cedure to  that  of  the  great  apes  (p.  635). 

We  have  now  completed  the  presentation 
of  what  prolonged  and  diligent  searching 
of  the  world's  literature  has  revealed  con- 
cerning the  natural  history  and  behavior 
of  the  gibbon.  It  is  little  in  comparison 
with  the  needs  of  psychobiologists,  and  it 
is  surprisingly  meager  and  unreliable  even 
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from  the  non-professional  point  of  view. 
To  mention  studies  which  should  be  made 
on  the  gibbon  would  be  equivalent  to  offer- 
ing a  program  of  anthropoid  research,  so 
little  do  we  know  and  so  uncertainly.  We 
shall  close  this  section  of  our  book  with  the 
optimistic  prophecy  that  before  another 
quarter  century  has  elapsed  the  life,  and 
especially  the  psychobiology,  of  gibbons 
will  be  more  thoroughly  and  more  accu- 
rately known  than  are  those  of  our  domes- 
ticated animals  at  present. 

The  publications,  listed  in  our  general 
bibliography,  from  which  we  have  derived 
especially  useful  information  concerning 
the  life  of  Hylobates  and  Symphalangus 
are:  Anderson  (1878),  Audebert  (1800), 
Bennett  (1832,  1834),  Blanford  (1889- 
91),  Blyth  (1844,  1875),  Boutan  (1913, 


1 9 14),  Brehm  (1922),  Broderip  (1849), 
Candler  (1903),  JJebeaupuis  (1924), 
Drescher  and  Trendelenburg  (1927),  El- 
hot  (1913),  Figuier  (1870),  Forbes  (1894), 
E.  Geoffroy-Saint-Hilaire  and  F.  Cuvier 
(1824),  Harlan  (1825,  1834),  Heck 
(1922),  Hornaday  (1885,  1904),  Hors- 
field  (1824),  Huxley  (1863),  Iperen 
and  Schouman  (1784),  Keith  (1895, 
1896),  Le  Comte  (1697),  Lewis  (1834), 
Lydekker  (1894,  1897,  1904),  Mahoudeau 
(1913,  1913a),  Martin  (1841),  Mitchell, 
P.  Chalmers  (1912),  Ogilvie  (1923),  Po- 
cock  (1905),  Rennie  (1838),  Robinson 
(1925),  Sanyal  (1907),  Schlegel  (1876), 
Schmidt  (1886),  Shaw  (1800),  Shelford 
(1916),  Sonntag  (1924),  Spaeth  (unpub- 
lished manuscript),  Tickell  (1865),  de 
Visme  (1769),  Welch  (1911),  White 
(1799),  Yerkes  (1925),  Yvan  (1853). 
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CHAPTER  NINE 

STRUCTURAL  APPEARANCE,  SPECIES,  DISTRIBUTION,  AND 
HABITAT  OF  ORANG-OUTAN 


THE  order  of  arrangement  of  anthro- 
poid types  in  this  work  was  sug- 
gested by  geographical  relations  and 
degree  of  arborealness.  The  gibbon  and 
orang-outan  are  Asiatic;  the  chimpanzee 
and  gorilla,  African.  Furthermore,  the  or- 
der of  decreasing  structural  adaptation  for 
arboreal  life  and  of  addiction  to  it  is  as 
above:  gibbon,  orang-outan,  chimpanzee, 
gorilla.  Following  this  natural  order  we  of- 
fer as  Part  III  an  account  of  the  behavior 
of  the  orang-outan. 

Despite  early  and  persistent  confusion  of 
this  creature  with  other  anthropoid  types, 
unjustified  multiplication  of  species,  and 
many  erroneous  or  inaccurate  structural 
and  behavioral  descriptions,  the  scientific 
literature  on  this  ape  is  much  more  exten- 
sive, varied,  detailed,  and  reliable,  and  con- 
sequently more  nearly  complete  and  ade- 
quate than  that  on  the  gibbon.  But  it 
would  be  misleading  to  characterize  it  as 
satisfactory,  since  it  is  only  in  comparison 
with  the  obviously  inadequate  data  on  the 
gibbon  that  it  appears  ample  and  excellent. 
Although  we  tnow  much  concerning  the 
natural  history  and  even  the  psychobiology 
of  the  orang-outan,  it  still  must  be  ad- 
mitted that,  as  in  the  case  of  the  gibbon, 
we  are  at  the  very  beginning  of  our  quest 
for  facts  and  understanding. 

HISTORICAL  SUMMARY 

Hastily  reviewing  the  content  of  our  his- 
torical chapters,  we  note  that  knowledge  of 
the  orang-outan  by  the  ancients  is  not  well 
attested.  Pliny  may  have  included  it  among 
the  Syrictae;  and  according  to  the  infer- 
ences of  Camper  and  Tyson  from  his  ana- 


tomical writings,  Galen  probably  dissected 
it.  But  since  Tyson  confused  the  orang- 
outan  with  the  chimpanzee,  we  may  not 
place  full  confidence  in  his  belief  that  Galen 
was  familiar  with  the  great  Asiatic  ape. 

The  vague  descriptions  by  Marco  Polo 
may  refer  to  either  gibbon  or  orang-outan, 
and  we  suspect  that  it  is  rather  the  former 
than  the  latter.  The  first  to  use  the  name 
"orang-outang,"  as  far  as  we  have  discov- 
ered, was  Tulp  (1641),  who,  however,  mis- 
applies it  to  the  chimpanzee,  designated  by 
him  as  Satyrus  Indicus,  from  Angola. 

The  first  unmistakable  appearance  of  the 
orang-outan  in  scientific  literature  dates 
from  1658,  when  Bontius  published  his 
valuable  description.  From  that  time  to  the 
middle  of  the  eighteenth  century  the  his- 
tory of  the  animal  may  be  traced  through 
such  authors  as  Le  Comte  (1697),  Tyson 
(1699),  Schouten  (1707),  Leguat  (1708), 
Beeckman  (1718),  Careri  (1727),  and 
Hoppius  (1760).  Under  the  name  Pyg- 
maeus,  the  latter  author  refers  unmistak- 
ably to  the  orang-outan,  since  he  describes 
its  coat  as  ferruginous,  not  unlike  a  well- 
baked  brick. 

Buffon  in  his  early  descriptions  mistook 
the  immature  and  the  mature  animals  for 
different  species,  and  designated  the  for- 
mer or  smaller  form  as  Jocko  and  the 
larger  form  as  orang-outang.  Both  forms 
he  believed  to  occur  in  Africa  and  in  the 
Asiatic  region.  In  the  1789  supplement  to 
his  natural  history,  having  in  the  mean- 
time seen  a  living  orang-outan,  he  partially 
corrected  his  error  by  calling  it  Jocko  and 
the  African  chimpanzee  Pongo,  but  he  con- 
tinued to  regard  both  as  species  of  orang- 
outan. 
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For  another  fifty  years  confusion  per- 
sisted, as  witness  the  works  of  Linnaeus 
(1766),  Monboddo  (1773),  Vosmaer 
(1778),  Camper  (1779),  Wurmb  (1781). 
The  contributions  of  several  of  these  ob- 
servers greatly  advanced  knowledge,  espe- 
cially of  the  structure  of  the  ape,  but  it  was 
not  until  the  early  years  of  the  nineteenth 
century  that  confusion  of  the  orang-outan 
with  the  great  apes  of  Africa  disappeared. 
Audebert  (1800)  pointedly  criticized  the 
prevailing  usage  of  terms  and  resulting 
confusion  of  types,  and  Abel  (1818,  1825) 
definitely  stated  that  the  apes  of  Africa 
should  not  be  mistaken  for  or  confused 
with  those  of  the  East  Indies.  Gradually 
since  his  time  knowledge  has  accumulated 
until  there  is  now  no  vestige  of  confusion. 
A  useful  historical  review  may  be  found  in 
Kerbert  (1914). 

STRUCTURAL  CHARACTERS 

As  much  as  a  century  ago  competent  ob- 
servers referred  to  the  orang-outan  as  a 
rare  animal,  and  its  numbers  have  prob- 
ably since  then  decreased.  But  on  this  sub- 
ject we  have  no  reliable  information,  for 
census  of  the  anthropoid  inhabitants  of 
Borneo  and  Sumatra  has  not  been  taken. 

The  following  attempt  at  general  de- 
scription of  the  structural  traits  which 
dominate  the  configuration  of  this  great 
ape,  and  enable  one  to  recognize  it,  is  full 
of  relative  terms  and  applies  only  to  the 
imaginary,  average,  mature  male.  The  ani- 
mal is  heavy  in  build,  with  short  thick 
neck,  long  arms,  short  bowed  legs,  well- 
developed  chest  and  prominent  abdomen. 
Often  it  is  characterized  as  unsightly  or 
ugly  in  appearance,  and  quite  as  frequently 
as  sluggish  in  its  activity.  The  adult  orang- 
outan  differs  remarkably  from  the  gibbon. 
The  former  is  large  and  heavy,  with  abdo- 
men more  conspicuous  than  chest,  clumsy 
and  relatively  inactive;  whereas  the  latter 
is  small  and  light,  with  large  chest  and 
small  abdomen,  graceful,  agile,  and  ex- 
traordinarily active. 

Although  there  is  no  lack  of  physical 
measurements,  they  are  usually  incompar- 


able and  peculiarly  difficult  to  evaluate  be- 
cause of  variety  in  conditions  of  observa- 
tion and  methods  employed.  Some  data  are 
drawn  from  living  specimens,  but  more 
often  they  are  estimates  than  accurate 
measurements.  Some  are  based  on  freshly 
killed  animals,  others  on  preserved  speci- 
mens, and  yet  others  on  skins,  stretched  in 
varying  degrees.  Having  attempted  from 
this  heterogeneous  collection  of  data  to  ob- 
tain averages,  we  finally  concluded  that  it 
is  impossible  and  that  typical  selected 
measurements  are  more  safely  indicative  of 
size. 

A  giant  specimen  described  originally  by 
Clarke  Abel  (1825,  p.  493)  as  7  feet  6^ 
inches  in  height,  is  said  by  Blyth  (1841a, 
p.  837),  who  subsequently  examined  it,  to 
have  been  an  immature  individual  of  or- 
dinary size.  Referring  to  mature  indi- 
viduals, and  deriving  his  data  from  nine 
males  and  seven  females,  Wallace  (1869, 
I,  96-97)  presents  for  the  males:  height 
erect,  49  to  50  inches;  width  of  face,  10  to 
13^  inches;  arm  span,  86  to  92  inches. 
This  author  further  observes  that  his 
measurements  agree  closely  w^ith  those  of 
other  observers. 

Hornaday  (1904,  p.  10)  states  that  his 
largest  specimen  measured  54  inches  in 
height,  42  inches  around  the  chest,  and  96 
inches  in  arm  span  or  reach.  The  width  of 
face  he  gives  as  13  inches;  the  maximal 
length  of  hand  as  11^  inches;  its  width. 
3^4  inches;  and  the  maximal  length  of  foot, 
13^  inches.  His  paragraph  ends  with  the 
following  somewhat  surprising  assertion: 
"The  weight  of  a  large,  full-grown  male 
Orang  is  about  250  pounds." 

As  a  matter  of  fact,  data  on  weight  are 
few  and  very  unsatisfactory.  Although  the 
Hornaday  statement  may  well  be  correct, 
it  probably  applies  to  an  exceptionally 
large  male,  for  a  careful  comparison  of  all 
of  the  data  which  we  have  been  able  to 
find  seems  to  justify  the  statement  that  the 
weight  of  the  mature  orang  commonh- 
varies,  as  Hornadav  himself  states  else- 
where (1879,  p.  447).  between  120  and 
160  pounds.  The  females  usually  are  con- 
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siderably  smaller  than  the  males.  Seldom 
are  comparable  measurements  on  living 
specimens  given  for  the  two  sexes. 

For  additional  data  on  size  see  Tem- 
minck  (1835-41),  Schlegel  and  Mliller 
(1839-44,  p.  II),  Brooke  (1841,  p.  57), 
Blyth  (1853),  St.  John  (1862,  pp.  21-22), 
Fick  (1895,  1895a),  Keith  (1896,  p.  321), 
Priemel  (1908,  p.  79),  Knauer  (19 15,  pp. 
23-24). 

Because  of  changes  in  the  shape  and 
proportions  of  the  body  and  in  the  shape  of 
the  skull,  special  skin  growths  and  growth 
of  the  hair,  the  appearance  of  the  orang- 
outan  alters  amazingly  during  its  life  his- 
tory. Not  uncommonly  systematists  have 


Fig.  42.  Changes  in  the  facial  outline  and  cranium  of  the 
orang-outan  from  infancy  to  maturity.  This  drawing  by 
Owen  is  reproduced  from  Martin,  1841,  p.  390. 


mistaken  young  and  adult  specimens  for 
different  species.  During  infancy  and 
childhood  the  animal  much  more  closely 
resembles  man  in  appearance  than  at  any 
later  period  in  its  life  history.  With  growth 
the  facial  angle  diminishes  greatly,  the 
skull  becomes  more  pointed  and  acquires 
ridges  or  crests,  the  jaws  and  teeth  become 
conspicuous,  and  the  occasional  appearance 
of  cheek  pads  and  a  fold  of  skin  over  the 
throat  transform  the  creature  into  some- 
thing unrecognizable  as  a  development 
from  the  infantile  condition.  Failure  to  in- 
dicate definitely  the  stage  of  an  individual's 
development  by  exact  description  of  struc- 
tural conditions  or  statement  of  chronologi- 
cal or  physiological  age,  is  a  perennial 
source  of  error,  misunderstanding,  and  il- 


legitimate structural  and  behavioral  com- 
parisons. 

A  distinguishing  mark  of  the  animal  is 
its  coat  of  hair.  By  this  alone  it  ordinarily 
may  readily  be  distinguished  from  every 
other  type  of  anthropoid  ape.  Except  for 
the  face,  ears,  palms,  and  soles,  the  body 
regularly  is  covered  with  reddish  brown 
hair  of  varying  length  and  abundance.  In 
important  respects  it  varies  extremely  with 
individuality  and  age.  Schlegel  and  Miiller 
(1839-44,  p.  10)  observed  that  whereas  in 
most  specimens  the  color  is  a  handsome 
red-brown,  in  some  it  is  a  lively  yellow- 
brown,  especially  on  the  arms,  while  in 
others  the  head  is  dark  brown.  No  simple 
statement  suffices  for  adequate  description 
of  coat  characters.  Yet  the  condition  is 
simple  by  comparison  with  that  in  the  gib- 
bon, for  the  orang-outan  is  concolored,  and 
such  differences  as  appear  in  color,  length, 
texture,  and  abundance  of  pelage  are  not' 
known  to  be  definitely  related  to  sex  or 
species.  Pigmentation  of  the  hair  appar- 
ently tends  to  increase  with  maturation, 
and  the  coat  becomes  darker. 

It  is  said  that  in  microscopic  structure 
(Sonntag,  1924,  pp.  79-80)  the  hair  of  the 
orang-outan  is  peculiar  and  distinguishes  it 
not  only  from  the  gibbon  but  also  from 
the  chimpanzee  and  gorilla. 

The  skin  is  brownish,  with  variations  re- 
lated to  age.  Certain  regions  of  the  body 
in  old  males  are  described  as  deep  brown, 
purplish,  or  grayish.  There  is  also  a  tend- 
ency toward  a  roughness  which  resembles 
goose  flesh.  The  depth  of  pigmentation, 
which  seemingly  varies  with  age,  sex,  and 
type  or  locality,  is  supposed  to  be  influ- 
enced by  climatic  and  endocrine  factors 
and  in  general  to  tend  to  increase  with  age. 

Usually  described  as  large  or  massive, 
the  head  and  face  of  the  mature  animal 
exhibit  certain  distinctive  features,  con- 
spicuous among  which  are  the  prognathous 
jaws,  the  pointed  appearance  of  the  skull, 
and  the  bony  crests  with  the  attachments 
of  bulky  muscles.  In  certain  individuals 
appear  also  semilunar  or  triangular  blinker- 
like  growths  on  the  sides  of  the  face,  just 
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in  front  of  the  ears.  They  are  commonly 
called  cheek  callosities  or  pads.  It  seems 
fairly  well  established  that  these  peculiar 
growths,  the  biological  significance  of  which 
is  unknown,  are  not  definitely  related  to 
age  or  type,  and  although  Sonntag  (1924, 
p.  76)  does  not  so  indicate  in  his  summary 
statement,  many  observers  assert  that  they 
appear  only  in  mature  males.  We  have  dis- 
covered no  single  description  of  them  in 
females,  but  there  appear  seemingly  au- 
thentic records  of  occurrence  in  immature 
males,  and  we  therefore  venture  the  sug- 
gestion that  they  may  be  a  secondary 
sexual  character  of  the  male.  Doubtless 
they  have  been  most  often  noted  and  de- 
scribed in  the  mature  or  aged  male  because 
of  their  greater  size  and  conspicuousness. 
During  life  these  pads  are  turgent,  but 
after  death  they  tend  to  collapse.  They  are 
composed  of  fat  and  connective  tissue  cov- 
ered by  skin  which  although  usually  naked 
is  occasionally  hairy.  In  the  old  male  they 
may  become  so  large  as  completely  to  hide 
the  ears,  and  they  thus  accordingly  increase 
the  breadth  of  the  face  and  cause  the  eyes 
to  appear  small  and  close  together.  Fick 
(1895,  p.  3),  however,  on  the  basis  of 
measurements,  states  that  the  interpupil- 
lary  distance  is  only  slightly  less  than  in 
man. 

The  eyes  of  the  orang-outan  are  brown 
and  highly  expressive  of  emotional  condi- 
tion. The  nose,  although  somewhat  less 
prominent  than  in  the  gibbon,  is  slightly 
elevated  above  the  cheeks  and  comes  to  a 
rather  sharp  point  at  the  tip,  and  the  nos- 
trils, separated  by  a  thin  septum,  open 
obliquely.  The  external  ear,  which  Sonntag 
(1924,  p.  76)  refers  to  as  "degenerate,"  is 
small  and  relatively  inconspicuous.  Some- 
times the  lips  are  referred  to  as  thick  and 
again  as  thin,  but  there  can  be  no  doubt 
that  the  mouth  is  large  and  the  lips  pro- 
trusible  and  extremely  mobile. 

Whereas  the  face  of  the  young  orang- 
outan  impresses  many  persons  as  attrac- 
tive, interesting,  lively,  that  of  the  adult  is 
far  more  likely  to  repel  the  observer. 

The  shortness  of  the  animal's  neck  is 


accentuated  by  a  fold  oi  naked  skin  be- 
neath the  chin,  which  in  the  mature  speci- 
men may  be  very  conspicuous.  This  fold 
covers  a  membranous  pouch,  the  laryngeal 
sac,  which  may  be  either  single  or  divided 
into  right  and  left  portions.  Apparently  the 
latter  condition  is  the  more  common.  This 
sac  the  animal  at  will  can  fill  with  air,  so 
that  it  appears  like  a  large  goiter.  Many 
authorities  (Camper,  1779,  1779a;  Ren- 
nie,  1838,  pp.  87-88;  Sandifort,  1839-44; 
Mayer,  1851;  Deniker  and  Boulart,  1886, 
pp.  57  ff.,  1895;  Fick,  1895,  1895a)  have 
suspected,  by  reason  of  its  communication 
with  the  larynx,  that  its  function  is  to 


Fig.  43.  Drawing  of  the  mature  male  orang-outan,  Max, 
captive  in  Paris,  with  laryngeal  sac  inflated.  From  Delisle, 
1895,  p.  87,  by  permission  du  Museum  d"Histoire  Xatu- 
relle. 

deepen  and  increase  the  volume  of  the 
voice;  others  assume  that  it  serves  as  a 
cushion  for  the  massive  head,  and  the 
equally  improbable  suggestion  has  been 
made  that  it  mav  function  as  a  swimming 
bladder  to  assist  the  animal  in  locomotion 
(Vrolik,  from  Fick,  1895,  p.  80). 

As  previously  stated,  Symphalangus  re- 
sembles the  orang-outan  in  having  a  larvn- 
geal  sac,  whereas  all  of  the  Hylobates  lack 
the  structure,  and  also  in  being  much 
heavier  in  build  and  somewhat  less  agile 
and  active  than  the  Hvlobates.  These 
points  suggest  the  inference  that  the  sia- 
mang  structurallv  belongs  between  the  gib- 
bons  and  the  orang-outans. 

Like  the  gibbons,  the  orang-outan  has 
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very  long  arms  and  correspondingly  short 
legs.  The  hands  and  feet  are  long  and  nar- 
row, as  are  also  the  fingers  and  toes  with 
the  exception  of  the  thumb  and  great  toe 
which  are  diminutive.  Fick  (1895,  pp.  4-5) 
refers  to  the  foot  as  such  both  structurally 
and  in  manner  of  use. 

An  odd  anomaly  long  ago  remarked  in 
certain  specimens  of  orang-outan  is  the  ab- 
sence of  nail,  or  even  of  the  whole  of  the 
terminal  phalanx  of  the  hallux  (great  toe). 
At  first  considered  a  possible  specific  differ- 
ence, this  structural  peculiarity  subse- 
quently came  to  be  regarded  as  an  acci- 
dent, since  it  seemingly  appears  irregularly 
in  specimens  from  different  localities,  in 
both  sexes,  and  at  different  ages  or  stages 
of  development.  It  is  said  to  occur  more 
frequently  in  females  and  occasionally  on 
only  one  side.  The  condition  has  com- 
manded a  surprising  amount  of  attention 
and  there  has  been  no  small  amount  of 
speculation  concerning  its  significance. 
Rennie  (1838,  p.  86),  wisely  noncom- 
mittal, asks:  "Does  nature,  in  this  solitary 
instance  alone,  disregard  the  general  laws 
of  uniformity  by  which  she  has  circum- 
scribed the  organic  development  of  differ- 
ent species  within  certain  pre-determined 
and  invariable  boundaries,  and  dispense,  in 
the  case  of  the  orang  alone,  with  those  im- 
mutable forms  and  relations  to  which  the 
rest  of  the  animated  creation  has  been  sub- 
jected? Or  does  this  variable  and  anoma- 
lous character  arise  from  an  intentional 
mutilation  performed  by  these  intelligent 
animals  upon  their  offspring,  for  the  pur- 
pose of  counteracting  some  disadvantage  in 
their  economy,  with  which  we  are  unac- 
quainted?" For  further  description  of  ob- 
servations and  discussion  of  this  anomaly 
we  may  refer  to  Camper  (1779),  Abel 
(1818,  pp.  365-367),  and  Schlegel  and 
Miiller  (1839-44,  p.  10). 

Our  observations,  while  not  enabling  us 
to  settle  decisively  the  point  at  issue,  sug- 
gest a  different  explanation  from  that  of 
Rennie.  It  may  be  a  case  of  self-mutilation 
induced  by  dietary  deficiency,  endocrine 
disturbance,  or  some  neuropathic  condition. 
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In  the  Yale  Primate  Laboratory  the  destruc- 
tion of  nail  and  tip  of  terminal  phalanx  of 
the  hallux  on  both  feet  by  a  young  female 
chimpanzee  has  been  observed.  It  seems  far 
more  probable  that  the  condition  occurring 
in  the  orang-outan  is  the  result  of  self- 
mutilation  than  of  mutilation  by  parents 
or  of  accidental  variation  or  abnormality. 
Against  the  assumption  of  variation  is 
the  asymmetrical  condition  sometimes  ob- 
served. 

We  have  mentioned  this  seemingly 
trivial  structural  matter,  which  as  it  hap- 
pens we  consider  a  valuable  lead  to  certain 
problems  of  behavioral  maladjustment,  be- 
cause accounts  of  anthropoid  structure  and 
natural  history  fairly  bristle  with  question- 
provoking  deficiencies,  errors,  misinterpre- 
tations, and  assumptions. 

As  it  is  our  purpose  to  give  only  so  much 
of  structural  description  as  is  necessary  for 
the  reader's  orientation  and  to  enable  him 
to  distinguish  anthropoid  types  and  appre- 
ciate the  importance  of  structural  differ- 
entiae in  connection  with  stage  of  develop- 
ment, sex,  species,  variety,  and  individu- 
ality, we  would  conclude  this  account  of 
external  appearance  by  mentioning  a  few 
morphological  sources  from  which  the 
reader  may  readily  take  his  start  in  seeking 
full  knowledge  of  what  is  known  about 
orang-outan  anatomy. 

Wurmb  (1781),  Camper  (1779,  1782), 
Owen  (1830-31),  Temminck  (1835-41), 
Hartmann  (1880),  Milne-Edwards  (1895), 
Fick  (1895),  and  Sonntag  (1924a)  supply 
useful  and  reliable  general  and  detailed 
descriptions  of  the  animal's  anatomy;  and 
Keith  (1896)  and  Sonntag  (1924)  present 
systematic  bibliographies,  with  brief  de- 
scriptive statements  or  summaries,  which 
should  prove  invaluable  to  the  student  of 
behavior  who  has  occasion  to  acquaint  him- 
self thoroughly  and  intimately  with  the  re- 
sults of  morphological  inquiry. 

SPECIES  AND  VARIABILITY 

The  early  belief  in  the  existence  of  two 
or  more  distinct  species  of  orang-outan 
(Buffon,  1766;  Blumenbach,  1775;  Dau- 
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Ijenton,  1 782-1825;  Audebert,  1800; 
Brooke,  1841)  has  gradually  given  place  to 
the  opinion  that  there  is  probably  a  single 


Fig.  44.  Orang-outan  youth.  Julius,  the  five-year-old  male 
studied  by  Yerkes.  From  Yerkes,  191 6. 


species  with  local  races  or  varieties.  This 
view  was  expressed  by  Schlegel  and  Miiller 
(1839-44,  p.  8)  after  critical  examination 
of  the  evidences  available  to  them.  And  al- 
though Keith  (1896,  p.  322)  with  caution 
states  that  the  number  of  species  has  not 
yet  been  determined,  he  expresses  his  belief 
that  there  is  but  one,  as  the  Dutch  have 
thought,  and  that  earlier  observers  have 
frequently  mistaken  age  differences  for 
specific  characters. 

Of  orang-outans,  writes  Rothschild: 

I  can  recognise  only  one  very  variable  species, 
which  can  be  divided  up  into  a  number  of  sub- 
species. I  have  characterised  4  such,  each  with  a 
dimorphic  phase,  but  our  knowledge  is  so  imper- 
fect that  I  only  wish  to  accept  these  3  Bornean 
and  I  Sumatran  races  for  the  present,  until  a 
fresh  lot  of  material  arrives.  (1904,  p.  439.) 

And  despite  diverse  taxonomic  views  and 
much  discussion  of  the  subject,  Elliot,  hav- 
ing reviewed  the  accumulated  evidence,  in- 
clines to  accept  the  single  species,  Pongo 
pygmaeiis  Hoppius,  but  safeguards  his  po- 
sition by  stating: 

If  the  Bornean  and  Sumatran  Ourangs  are 
specifically  the  same,  as  at  present  seems  the  fact, 
then  Pygmaeus  is  the  proper  name  for  these 
Apes;    but   if   they   are   distinct    the  Bornean 


Ourang  should  be  called  "Wurmbi,"  the  Sumatran 
"Abelii."  (Elliot,  1913,  III,  192,  footnote.) 

Our  survey  of  the  taxonomic  literature 
in  its  relations  to  studies  of  the  psycho- 
biology  of  the  ape  suggests  the  conclusion 
that  multiplication  and  confusion  of  spe- 
cies may  be  attributed  chiefly  to  ignorance 
of  the  age,  exact  source,  and  physical  sta- 
tus of  specimens.  In  face  of  the  remarkable 
changes  in  the  appearance  which  occur  be- 
tween infancy  and  maturity,  the  existence 
of  conspicuous  individual  differences  and 
of  local  varieties,  it  would  be  strange  in- 
deed had  not  a  number  of  species  been 
described. 

We  may  safely  assume  in  this  work,  and 
in  satisfaction  of  the  special  needs  of  the 
psychobiologists,  that  the  genus  orang- 
outan  (Pongo)  is  represented  by  only  one 
species  (pygmaeus),  and  that  in  all  records 
of  behavioral  observation  pains  should  be 


Fig.  45.  Orang-outan  maturity.  An  adult  male.  Courtesy 
of  F.  W.  Bond,  photographer,  and  Zoological  Society  of 
London. 


taken  to  designate  the  locality  or  source  of 
the  subject,  its  physiological  or  chronologi- 
cal age,  if  determinable,  and  also  to  provide 
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I  general  description  of  appearance  and  an- 
thropometric data.  Thus,  it  would  appear, 

I     misunderstandings  and  illegitimate  com- 

I     parisons  may  best  be  avoided. 

S        The  literature  provides  frequent  mention 

I  of  extreme  variability  and  dimorphism,  but 
there  is  uncertainty  as  to  the  facts.  The 
female  is  smaller  than  the  male  and  the  two 
are  differently  proportioned  (Hornaday, 
1924,  p.  192,  Hartmann,  1885,  p.  42),  ex- 
hibiting conspicuous  contrasting  characters 
in  skull,  teeth,  cheek  pads,  and  various 
growths  of  hair  and  skin.  Of  obvious  and 
constant  secondary  sexual  characters  there 
are  few.  Cheek  pads  and  beard  may  be  re- 

I     stricted  to  the  male,  but  they  are  not  uni- 

j     formly  present   (Temminck,   1835-41,  p. 

I  122). 

So  strongly  was  Owen  impressed  with 
the  structural  variations  in  this  anthropoid 
ape  that  he  expressed  himself  thus  em- 
phatically : 

When  we  review  the  varieties,  already  recorded, 
in  the  large  Orang  {Pithecus  Satyrus)  of  Borneo 
and  Sumatra,  especially  in  regard  to  the  presence 
or  absence  of  the  nail  and  its  phalanx  in  the 
hallux,  the  occasional  supernumerary  molar  tooth; 
the  length  of  arm;  the  intermuscular  ridges  and 
crests  of  the  skull;  the  shape  of  the  orbits;  the 
size  and  other  conditions  of  the  nasal  bones;  the 
I     fore-and-aft  extent  of  the  molar  series,  and  the 
j     profile  contour  of  the  skull;  we  derive  additional 
j     proof  that  the  Simla  Satyrus  of  Linnmis  is  sub- 
ject to  a  greater  amount  of  variety  in  a  state  of 
1     nature,  than  has  hitherto  been  observed  in  any 
other  Quadrumanous  species.    (Owen,   1862,  p. 
176.) 

Had  the  specimens  of  Owen  been  classi- 
fied by  age  and  also  by  local  variety  or 
subspecies,  perhaps  his  conclusions  with 
j    reference  to  variability  would  have  been 
I    quite  different.  We  have  failed  to  discover 
convincing  evidence  that  the  orang-outan  is 
more  variable  as  individual  than  are  other 
primates.  The  appearance  of  exceptional 
variableness  may,  we  suspect,  safely  be  at- 
tributed to  the  extraordinary  morphological 
f  I    changes  during  the  life  history  and  the  ex- 
I    istence  of  an  undetermined  number  of  local 
varieties. 
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DISTRIBUTION  AND  HABITAT 

Less  than  a  century  ago  Schlegel  and 
Miiller  (1839-44,  p.  5)  and  Temminck 
(1835-41,  pp.  365-368)  seriously  and  with 
critical  care  discussed  the  assumption  and 
claims  that  the  orang-outan  occurs  on  the 
continent  of  Asia  and  in  Java,  Borneo,  and 
Sumatra.  They  discredited  the  evidences 
for  Asia  and  Java,  and  concluded  that  it  is 
found  only  in  Borneo  and  Sumatra.  More 
recently  authorities  have  generally  agreed 
on  the  fact  of  limited  distribution.  Thus 
Wallace  (1869,  I,  89-90)  observes:  "The 
Orang-utan  is  known  to  inhabit  Sumatra 
and  Borneo,  and  there  is  every  reason  to 
believe  that  it  is  confined  to  these  two  great 
islands,  in  the  former  of  which,  however,  it 
seems  to  be  much  more  rare.  In  Borneo  it 
has  a  wide  range,  inhabiting  many  districts 
on  the  south-west,  south-east,  north-east, 
and  north-west  coasts."  In  Elliot  (1913, 
III,  195)  appears  the  simple  statement: 
"Geographical  Distribution:  Borneo  and 
Sumatra."  We  therefore  accept  the  fact 
of  limitation  of  the  animal  to  Borneo  and 
Sumatra  and  proceed  with  examination  of 
the  characteristics  of  its  habitat. 

In  Borneo  authorities  agree  that  it  has 
a  wide  range  along  the  coast,  whereas  in 
Sumatra  it  is  said  to  be  found  chiefly  in  the 
north  end  of  the  island.  Authorities  (Schle- 
gel and  Miiller,  1839-44,  pp.  4,  12;  Wal- 
lace, 1869,  I,  90;  Keith,  1896,  p.  321; 
Forbes,  1894,  II,  175)  further  agree  that 
orang-outans  prefer  low  swampy  or  sub- 
merged land  near  the  coast  or  along  river 
courses.  They  frequent  densely  forested  re- 
gions, avoid  those  which  are  abundantly 
populated  by  man,  and  only  temporarily, 
in  search  of  food,  seek  higher  altitudes. 
Hornaday  (1879,  pp.  443-444)  says: 

The  genus  Simia  occurs  in  northern  Sumatra, 
but  its  distribution  in  Borneo  is  so  much  more 
extensive  that  we  may  well  say  Borneo  is  the 
home  of  the  orang-utan.  There  it  inhabits  that 
wide  belt  of  low,  forest-covered  swamps  which 
lies  between  the  seacoast  and  the  mountain  ranges 
of  the  interior,  extending  entirely  round  the  west- 
ern half  of  the  island.  But  even  this  great  alluvial 
plain  is  inhabited  by  the  orang  in  certain  districts 
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only,  altliouj^h  all  those  j)ortions  which  are  cov- 
ered by  lofty  virgin  forests  seem  to  present  the 
same  features.  In  the  Territory  of  Sarawak,  the 
orang,  or  "mias"  as  it  is  called  by  the  natives,  is 
found  along  the  rivers  Batang  Lupar  and  Sadong 
and  their  small  tributaries  such  as  the  Liugga  and 
Simujan.  It  does  not  occur  at  all  along  the  Sara- 


wak or  Samarahan  rivers,  but  farther  west  it  is 
found,  though  more  rarely,  from  the  river  Sambas 
to  the  Kapuas,  which  latter  lies  directly  under 
the  equator.  It  is  also  found  in  certain  districts 
along  the  south  coast  of  Borneo,  although  its 
limits  there  do  not  seem  to  be  very  clearly  de- 
fined. 


CHAPTER  TEN 


MODE  OF  LIFE  OF  ORANG-OUTAN 


KNOWLEDGE  of  the  life  of  the 
free,  wild  orang-outan  is  difficult 
to  obtain,  even  from  the  scientific 
literature.  There  are  many  informational 
sources,  but  with  few  exceptions  they  are 
secondary  instead  of  original.  Of  conspicu- 
ous interest  and  trustworthiness  are  the 
contributions  of  Schlegel  and  Miiller, 
Hornaday,  and  Wallace.  We  have  listed 
them  in  what  we  consider  the  order  of 
diminishing  importance,  for  whereas  Schle- 
gel and  Miiller  devoted  many  years  to 
painstaking  study  of  the  natural  history 
and  structure  of  the  animals,  the  observa- 
tions of  Wallace  and  Hornaday  were  inci- 
dental to  the  duties  and  other  activities  of 
the  naturalist-hunter-collector. 

The  work  of  Schlegel  and  Miiller,  pub- 
lished originally  in  Dutch  (1839-44),  is 
not  generally  known  to  English-speaking 
psychobiologists,  although  Huxley  (1863) 
based  his  account  of  the  orang-outan 
chiefly  upon  it,  and  Temminck  in  his  im- 
portant monograph  (1835-41)  summarized 
their  naturalistic  data,  in  addition  to  de- 
scribing at  length  the  morphological  char- 
acteristics of  the  ape.  Like  Huxley,  we 
shall  base  our  description  chiefly  on  the 
materials  of  Schlegel  and  Mialler,  supple- 
menting them  by  references  to  Wallace, 
Hornaday,  and  more  recent  contributors.  It 
is  indeed  surprising  that  there  should  be  so 
little  original  material. 

Behavioral  pictures  of  the  wild  orang- 
outan  differ  widely  from  source  to  source. 
Thus  Sonntag,  our  most  recent  compiler 
and  summarist,  in  briefly  characterizing 
the  "habits"  of  the  animal  says:  "The 
Orang  is  the  least  interesting  of  the  Apes. 
It  lacks  the  grace  and  agility  of  the  Gib- 
bons, the  intelligence  of  the  Chimpanzee, 
and  the  brutality  of  the  Gorilla.  It  is  both 
wild  and  shy,  and  although  its  strength  is 
immense,  it  attempts  to  escape  rather  than 


defend  itself  when  it  is  attacked  by  Man." 
(1924,  p.  80.)  One  wonders  why  the  orang- 
outan  should  be  described  as  the  "least  in- 
teresting of  the  apes,"  and  suspects  that 
the  form  of  statement  is  out  of  place  in  a 
scientific  treatise.  The  remainder  of  Sonn- 
tag's  word  picture  may  be  criticized  as  in- 
adequate and  in  various  other  respects  mis- 
leading, especially  by  comparison  with  the 
more  detailed  and  painstaking  descriptions 
of  Schlegel  and  Miiller,  whose  text  we 
freely  translate  and  paraphrase  as  follows. 

The  orang-outan  is  little  inclined  to  activity, 
and  even  during  early  life  it  fails  to  approach  the 
restless  liveliness  which  is  characteristic  of  the  gib- 
bons. Hunger  alone  seems  to  incite  to  movement, 
and  this  satisfied,  the  adult  animal  again  lies  down 
to  rest.  When  sitting  down  the  orang-outan  usu- 
ally bends  over  with  head  drooping  and  eyes  di- 
rected toward  the  ground.  Often  perched  in  a  tree 
he  holds  fast  to  a  branch  with  one  or  both  hands, 
but  at  times  he  lets  his  arms  hang  relaxed.  Thus 
he  may  remain  for  hours,  resting  in  the  same  spot, 
quiet  and  motionless,  and  only  now  and  then  let- 
ting his  deep  rumbling  voice  be  heard.  During  the 
day  he  stays  mostly  in  large  trees,  climbing  from 
one  crown  to  another.  Seldom,  except  as  com- 
pelled by  old  age,  does  he  walk  on  the  ground. 
(1839-44,  P-  I4-) 

As  one  reads  the  varying  and  usually 
fragmentary  accounts  of  orang-outan  be- 
havior, he  is  impressed  increasingly  by  the 
discrepancies  due  to  difference  in  type,  sex, 
age,  or  environmental  status  of  the  subject. 
There  is  indeed  no  possibility  of  single  safe 
description  of  orang-outan  behavior,  for 
that  of  the  immature  individual  differs  as 
much  from  that  of  the  adult  as  does  its 
appearance,  and  there  are  excellent  reasons 
for  believing  that  the  behavior  of  captive 
specimens  may  differ  radically  from  that 
of  the  free  wild  animals.  In  the  following 
pages  we  therefore  shall  endeavor  to  point 
the  contrast  between  juvenile  and  adult 
behavior,  and  to  state  whether  a  given  de- 
scription applies  to  the  wild  or  captive  indi- 
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vidual.  We  are  far  from  believing  that  cap- 
tivity necessarily  invalidates  naturalistic 
observation,  but  it  is  obviously  important 
to  consider  in  each  instance  the  environ- 
mental conditions  and  circumstances  under 
which  psychophysiological  data  are  ob- 
tained. Captivity  may  very  well  transform 
the  attitude,  physical  condition,  and  ac- 
tivities of  a  subject,  especially  by  reason  of 
malnutrition,  disease,  social  deprivation, 
timidity,  dependence  on  human  care,  and 
imitation  of  human  acts.  It  is  then  a  pri- 
mary obligation  of  the  student  of  behav- 
ior to  state  whether  his  data  were  ob- 
tained from  free  subjects  or  from  captives. 
Captivity  always  means  opportunity  for 
adaptation,  and  quite  apart  from  the  sat- 
isfactoriness  of  physical  conditions,  as 
contrasted  with  freedom,  it  has  both  ad- 
vantages and  disadvantages  for  scientific 
inquiry. 

LOCOMOTION 

As  a  strictly  arboreal  primate  the  orang- 
outan  differs  conspicuously  from  the  gib- 
bon in  its  slow,  deliberate,  cautious,  almost 
slothful  movements.  The  order  of  diminish- 
ing quickness  of  response,  agility,  and  nim- 
bleness  for  the  anthropoid  apes  quite  evi- 
dently is  gibbon,  siamang,  chimpanzee, 
orang-outan,  and  gorilla.  Yet  if  one  should 
choose  subjects  without  respect  to  age  or 
environmental  condition,  one  might  readily 
upset  this  order,  and  even  make  it  appear 
that  the  gorilla  is  more  active  than  the 
gibbon!  So  here  again  what  was  empha- 
sized in  the  previous  section  with  reference 
to  the  inapplicability  of  any  single  descrip- 
tion must  be  repeated. 

Locomotion  differs  more  or  less  radically 
in  wild  and  captive  specimens,  particularly 
because  of  the  opportunities  afforded,  but 
also  because  of  changes  in  physique,  adap- 
tation to  environmental  opportunities  or 
demands,  and  the  acquisition  of  new  habits, 
often  in  imitation  of  man  or  other  asso- 
ciated creatures.  Even  more  striking  may 
be  the  contrast  between  the  locomotor  ac- 
tivities of  the  young,  the  mature,  and  the 
aged.  With  development,  activity  speedily 


diminishes  and  the  creature  becomes  in- 
creasingly lethargic.  There  is,  it  seems, 
great  difference  in  speed  of  reaction  among 
the  types  of  anthropoid  ape.  Both  the  go- 
rilla and  the  orang-outan  seem  in  general 
to  be  slower  or  more  leisurely  than  the 
chimpanzee  and  gibbon.  We  have  no  obser- 
vational basis  for  the  assertion  that  the 
simple  neuromuscular  process  differs  tem- 
porally in  these  creatures,  but  the  infer- 
ence that  it  does  is  strongly  suggested  by 
such  general  descriptions  as  we  shall  quote 
and  by  our  own  observations  of  the  dailv 
life  and  behavior  of  captive  specimens  of 
approximately  the  same  age. 

An  account  of  orang-outan  locomotion 
should  cover  such  general  assemblages  of 
acts  as  climbing,  walking,  sitting  or  rest- 
ing, swimming,  and  use  of  the  hands  in 
throwing,  reaching,  or  manipulating  ob- 
jects. Because  of  the  superior  quality  of 
the  Schlegel  and  Miiller  descriptions  we 
shall  depend  primarily  on  them  and  shall 
freely  translate  or  paraphrase  their  general 
account  of  climbing  and  walking. 

o  ft 

The  manner  in  which  the  orang-outan  climbs  a 
tree  or  moves  about  in  its  crown  entirely  resem- 
bles in  calmness  and  carefulness,  as  well  as  mode 
of  using  the  limbs,  the  behavior  of  man.  While 
with  his  long  arms  he  embraces  large  trunks  or 
grasps  higher  branches  and  pulls  up  his  body,  his 
feet  serve  for  support  and  holding  fast.  Occasion- 
ally he  may  rest  his  weight  for  a  time  wholly 
upon  the  latter.  This  undoubtedly  indicates  great 
muscular  power  in  the  legs  and  feet.  The  free  use 
of  both  hind  limbs  seems  essential  to  climbing.  In 
this  respect  the  orang-outan  differs  markedly  from 
the  gibbon,  which  may  swing  itself  freely  through 
the  trees  by  means  of  its  arms  alone.  This  method 
of  climbing  is  quite  foreign  to  the  orang-outan, 
who  seemingly  lacks  the  courage  to  make  even  a 
little  spring.  In  going  from  tree  to  tree  the  animal 
chooses  a  place  where  the  branches  approach 
closely  to  one  another  or  touch.  His  prudent  calm- 
ness, even  in  the  greatest  heat  of  pursuit,  is  won- 
derful. The  sureness  and  careful  consideration 
with  which  he  goes  to  work  are  impressive.  Slowly 
and  carefully  he  moves  himself  on  a  great  over- 
hanging branch,  lays  himself  fiat  upon  it  and 
stretches  out  as  far  as  possible  toward  his  objec- 
tive, thus  testing  its  strength  and  its  ability  to 
bend  under  his  weight  in  the  desired  direction. 
Thus  often  he  actually  creates  a  bridge  from  tree 
to  tree  which  is  safely  and  conveniently  used  as  a 
means  of  transit.  From  these  facts  it  is  clear  that 
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the  orang-outan,  once  discovered  by  the  hunter 
and  driven  from  his  hiding  place,  cannot  escape 
by  speedy  flight.  But  what  he  lacks  in  dexterity 
and  quickness  in  climbing  or  jumping  is  in  a 


Fig.  46.  A  young  female  orang-outan  resting  in  tree. 
Courtesy  New  York  Zoological  Society,  E.  R.  Sanborn, 
photographer. 


measure  compensated  by  the  cunning  and  caution 
with  which  he  hides  or  conceals  himself  from 
view.  In  this  indeed  he  finds  his  chief  mode  of 
escape  from  the  pursuit  of  the  hunter.  (1839-44, 
p.  18.) 

Strange  though  it  may  seem  that  a 
strictly  arboreal  primate  should  be  so  slow, 
cautious,  and  at  times  apparently  even 
clumsy  in  the  trees,  the  facts  are  well  at- 
tested by  all  observers,  and,  moreover,  the 
behavior  of  the  animals  on  the  ground  as 
thus  pictured  by  Schlegel  and  Miiller  is 
scarcely  less  surprising. 

Less  swiftly  does  the  orang-outan  move  on  the 
ground  than  in  the  trees.  His  walk,  in  which  he 
always  uses  all  four  limbs,  is  somewhat  tottering 
and  it  seems  to  cost  great  exertion.  In  speed  it 
scarcely  exceeds  the  usual  walk  of  a  man,  and 
usually  a  man  can  outstrip  the  orang-outan.  The 
great  length  of  the  arms,  which  as  the  creature 
walks  or  runs  are  held  almost  straight,  raise  the 
upper  portion  of  the  body  considerably  above  the 
ground  so  that  the  creature's  attitude  resembles 
that  of  an  old  man  who,  bent  under  the  burden 
of  years,  moves  with  curved  back  and  a  stick  in 
hand.  As  the  orang-outan  walks  the  body  is  di- 
rected straight  forward  instead  of  obliquely  as  in 
some  other  apes.  .  .  . 

The  orang-outan  in  walking  on  the  ground  does 
not  place  his  feet  flat  on  the  surface  but  instead 
curves  them  inward  so  that  he  rests  on  the  outer 
edge.  The  toes  are  clenched,  and  thus  a  part  of 


the  sole  and  the  upper  side  of  the  first  joint  of 
the  toes  rest  on  the  ground.  The  hands,  on  the 
contrary,  are  turned  so  that  the  inner  edge  is  used 
chiefly  as  a  support.  The  fingers  are  bent  nearly 
outward,  so  that  the  first  joint,  especially  that  of 
the  two  inner  fingers,  rests  with  the  upper  side  on 
the  ground,  while  the  free  and  erect  standing 
thumb,  with  its  tip  down,  serves  as  a  counter  sup- 
port. 

The  preference  for  the  upright  position,  which 
some  writers  assume  in  the  orang-outan,  is  wholly 
and  entirely  lacking  and  the  animals  represented 
in  this  position,  usually  with  a  stick  in  their 
hands,  are  very  unnatural.  Ill-founded  also  is  the 
opinion  that  the  orang-outan  can  defend  itself 
against  man  by  using  sticks,  stones,  and  branches 
of  trees.  (1839-44,  P-  iQ-) 

As  to  the  ability  of  the  orang-outan  to 
walk  erect,  Camper  (1779,  p.  61)  long  ago 
demonstrated  to  his  satisfaction  from  ob- 
servation of  morphological  characters,  that 
it  could  not  reasonably  be  expected  to  walk 
upright. 

Following  Camper,  and  perhaps  influ- 
enced by  his  somewhat  dogmatically 
phrased  inference,  Blumenbach  (18 10,  p. 
12)  remarks  of  the  orang-outan:  "Both, 
this  and  the  previous  genus,  supply  the 
most  obviously  enlightening  proof  of  the 
great  gap  which  nature  has  established  be- 
tween man  and  ape:  especially  as  the 
structure  of  the  hind  hands  of  these  and 
all  other  Quadrumana  prove  the  impossi- 
bility that  any  one  of  them  could  be 
adapted  to  naturally  upright  walking  like 
man."  Perhaps  unintentionally  Blumen- 
bach reveals  a  motive  for  Camper's  in- 
ference; namely,  the  desire  to  discover  and 
establish  beyond  dispute  distinctively  hu- 
man traits. 

Pursuing  the  same  subject  historically 
and  with  facile  exposition,  Rennie  (1838, 
pp.  91-92)  informs  us  that  both  Abel 
(1818,  pp.  322-323)  and  F.  Cuvier  (1811, 
pp.  189-190)  declare 

that  it  was  utterly  impossible  for  the  orangs 
which  they  describe  to  maintain  a  perfectly  erect 
attitude,  and  those  which  we  have  ourselves  had 
an  opportunity  of  observing  showed  no  greater 
aptitude  in  conforming  to  this  posture  than  a 
well-trained  dancing-dog.  All  their  motions, 
whether  standing  or  attempting  to  walk  upon  the 
hind-legs,  were  constrained  and  awkward  in  the 
highest  degree:  they  trod  only  on  the  external 


1—5  Orana-Utan,  6—8  Gibbon. 


Fig.  47.  Cliaracteristic  postures  and  attitudes  of  young  orang-outan  and  mature  gibbon.  From  Brehm's  Tkrlcbcn.  1922 
p.  622.  Bibliographisches  Institut. 
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edge  of  the  foot,  whilst  their  long  toes  were  in- 
variably bent  inwards  along  the  sole,  Hke  a  half- 
closed  fist,  or  like  the  claws  of  the  sloths,  ant- 
eaters,  and  pangolins;  their  long  arms  were  ele- 
vated over  the  head  and  waved  from  side  to  side, 
or  occasionally  touched  the  ground  Hghtly,  for  the 
purpose  of  recovering  the  tottering  equilibrium  of 
the  body,  momentarily  deranged  by  the  vacillat- 
ing and  unnatural  gait,  and  their  pace  was  alto- 
gether slower  and  more  difficult  than  the  biped 
progression  of  many  of  the  inferior  simiae.  When 
obliged  to  move  along  a  level  surface,  and  left 
perfectly  unconstrained,  the  orang-outan,  like  the 
chimpanzee  and  other  apes,  prefers  walking  on 
all- fours;  but  there  is  an  essential  difference  in  his 
mode  of  performing  this  action  from  what  we 
have  observed  in  the  case  of  any  other  species.  He 
does  not  tramp  upon  the  whole  sole  of  the  foot 
like  the  chimpanzee,  nor  has  he  either  the  confi- 
dence or  facility  of  that  species  in  preserving  an 
erect  attitude.  M.  Geoff roy  says  that,  first  leaning 
upon  the  knuckles  of  the  half-closed  fore-hands, 
he  raises  both  hind-legs  at  the  same  time,  and 
projects  the  body  forwards  between  the  long 
arms;  these,  again,  are  advanced  in  their  turn,  to 
support  the  body  in  a  new  projection,  and  thus 
the  progressive  motion  is  performed  by  a  series  of 
successive  swings,  in  all  respects  similar  to  the 
pace  of  a  decrepit  man  moving  upon  crutches.  It 
was  too  hasty  a  generalization  of  these  facts,  as 
observed  in  the  orang-outan,  that  led  M.  Geo- 
ffroy  St.  Hilaire,  and  other  naturalists,  to  at- 
tribute this  mode  of  progression  to  the  apes  in 
general;  the  truth  is,  however,  at  least  as  far  as 
our  own  observations  extend,  that  it  is  entirely 
confined  to  individuals  of  the  present  species  when 
in  the  last  stages  of  disease,  and  that  the  weak- 
ness and  constraint  of  motions  are  to  be  attribu- 
ted to  the  sickly  and  debilitated  condition  of  the 
individuals  observed.  Individuals  in  robust  health 
never  rest  the  entire  weight  of  the  body  upon  the 
anterior  extremities;  but,  like  all  the  other  apes, 
walk  upon  the  hind-legs,  touching  the  ground  oc- 
casionally on  either  side  with  the  fore-hands,  in 
order  to  preserve  their  equilibrium ;  and  so  neces- 
sary is  this  action,  that  even  when  held  by  one 
hand,  the  young  orang  is  unable  to  walk  upon  the 
hind-feet  without  occasionally  assisting  its  prog- 
ress by  resting  upon  the  other. 

By  no  means  so  cautious  or  so  well 
informed,  it  would  appear,  as  Rennie  in 
the  matter  of  orang-outan  locomotion,  Hux- 
ley (1863,  p.  37),  doubtless  depending 
wholly  on  the  observations  of  Schlegel  and 
Miiller,  asserts  without  qualification  that 
the  "Orang  never  stands  on  its  hind  legs, 
and  all  the  pictures,  representing  it  as  so 
doing,  are  as  false  as  the  assertion  that  it 
defends  itself  with  sticks,  and  the  like." 


The  experience  of  Wallace,  although  in 
the  main  confirming  the  observations  of 
earlier  authorities,  supplements  them  sig- 
nificantly by  indicating  that  it  is  not  im- 
possible for  the  orang-outan  to  stand  erect. 

Once  only  I  saw  two  half-grown  Orangs  on  the 
ground  in  a  dry  hollow  at  the  foot  of  the  Simun- 
jon  hill.  They  were  playing  together,  standing 
erect,  and  grasping  each  other  by  the  arms.  It  may 
be  safely  stated,  however,  that  the  Orang  never 
walks  erect,  unless  when  using  its  hands  to  sup- 
port itself  by  branches  overhead  or  when  at- 
tacked. Representations  of  its  walking  with  a 
stick  are  entirely  imaginary.  (Wallace,  1869, 
94-) 

Hornaday,  from  his  experience  in  Bor- 
neo, offers  the  following  pertinent  and  valu- 
able description. 

Upon  the  ground  the  orang  is  a  picture  of  ab- 
ject helplessness.  In  his  native  forests  he  is  very 
seldom  known  to  descend  to  the  earth,  and  so  far 
as  my  experience  goes,  I  have  never  seen  nor 
heard  of  a  single  instance  of  the  kind.  True,  he 
climbs  down  when  thirsty  until  he  can  reach  the 
water  with  his  hands,  but  this  occurs  where  there 
is  no  dry  land  to  walk  upon. 

The  orang-utan  is  utterly  incapable  of  standing 
fully  erect  without  touching  the  ground  with  its 
hands.  I  have  seen  many  orangs  in  captivity,  but 
not  one  of  them  ever  stood  erect  upon  its  hind 
legs  for  a  single  instant,  and  for  orangs  to  be  so 
represented  in  drawings  or  museums  is  contrary  to 
nature.  (Hornaday,  1885,  p.  404.) 

Whereas  Schlegel  and  Miiller,  Wallace, 
and  Hornaday  observed  mature  or  imma- 
ture animals  in  their  natural  habitat  and 
based  their  descriptions  of  locomotion  on 
the  behavior  of  such  individuals,  the  other 
authorities  cited  draw  their  data  in  the 
main  from  anatomical  specimens  or  living 
captives.  It  would  not  be  in  the  least  sur- 
prising if  the  captive  orang  should,  through 
imitation  or  otherwise,  acquire  the  abihty 
to  stand  and  walk  erect.  There  are  indeed, 
as  we  shall  now  attempt  to  indicate  by  cita- 
tion of  authorities,  many  indications  that 
this  actually  occurs  and  that  the  seeming 
contradictoriness  of  the  statements  con- 
cerning walking  offered  by  different  au- 
thorities is  due  in  part,  if  not  wholly,  to 
difference  in  environment  and  possibly  also 
in  age,  for  it  would  seem  likely  that  im- 
mature specimens  would  more  readily  learn 
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to  walk  upright  than  would  adults.  From 
the  experience  of  Sokolowsky  the  follow- 


Fig.  48.  Krcit  ;itlitu(lc  of  (iranL,'-iiutan,  ^h(l\vin^  characttT- 
istic  position  of  f(,'et  anil  arms.  C'ourtt'sy  of  F.  W.  Bond, 
photographer,  and  Zoological  Society  of  London. 


ing  evidence,  contradictory  of  the  tenor  of 
the  descriptions  offered  above,  is  drawn. 

Both  the  large  orangs  of  the  Hagenbeck  park 
ran  upright  without  being  induced  to  do  so.  The 
male  specimen  had  accustomed  himself  to  crossing 
his  arms  when  walking  upright.  It  looked  truly 
comical  to  see  the  orang  walking  around  in  his 
waddling  way  with  his  arms  folded.  The  animals 
are,  moreover,  very  tame  and  wholly  reliable,  so 
that  one  can  walk  with  them  while  holding  their 
hands.  ...  It  always  gave  me  special  joy  to  take 
a  short  walk  with  one  of  the  orangs.  The  apes 
weary,  however,  very  easily  in  this  upright  posi- 
tion, as  can  be  easily  understood  if  one  remembers 
that  the  animals  walk,  with  the  feet  turned  in- 
wards, upon  the  outer  border  of  the  foot.  (Soko- 
lowsky, 1908,  p.  62.) 

There  are  numerous  reports  to  the  same 


effect  as  Sokolowsky 's,  and  from  our  own 
experience  with  three  immature  and  one 
mature  orang  we  can  confirm  the  state- 
ment that  it  may  on  occasion  stand  and 
walk  erect,  usually  with  feet  curved  in- 
ward and  the  weight  of  the  body  resting 
chiefly  on  the  outer  edge  of  the  foot.  The 
arms  may  be  held  at  varying  heights  and 
in  varying  degrees  of  straightness,  above 
the  head  or  in  other  positions,  depending 
presumably  upon  the  habit  resulting  from 
the  posture  assumed  during  the  initial 
stages  of  learning  to  walk.  We  agree  with 
the  earlier  authorities  that  it  is  extremely 
difficult  and  fatiguing  for  the  animal  to 
walk  erect  and  that  ordinarily  it  will  do  so 
only  for  a  short  time  and  over  a  small  dis- 
tance unless  under  compulsion. 


Fig.  49.  Erect  attitude  of  orang-outan.  A  female  about 
six  years  old.  Courtesy  of  A.  S.  Le  Souef. 


Of  the  resting  or  sitting  attitude  of  this 
great  ape  Hornaday  remarks,  ''The  orang 
never  sits  dow'n  as  do  the  gibbons  and 
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therefore  it  has  no  ischial  callosities  like 
the  Hylobates."  (1879,  p.  441.)  Although 
this  author's  statement  may  be  essentially 
correct  it  is  misleading  because  of  its  in- 
completeness, for  we  learn  from  Schlegel 
and  Miiller,  as  well  as  from  other  natural- 
ists who  have  had  ample  opportunity  to 
observe  free  specimens,  that  orang-outans 
resting  quietly  in  the  trees  of  their  native 
forests  assume  a  sitting  attitude.  It  seems, 
however,  that  their  weight  rests  partly  on 
the  legs  and  seldom  if  ever  wholly,  as  in 
case  of  the  gibbon  and  many  other  pri- 
mates, on  the  ischial  regions.  The  pertinent 
description  of  Schlegel  and  Miiller  may  be 
freely  rendered  as  follows: 

The  ischial  regions  of  the  orang-outan  are  un- 
suited  because  of  their  thin  covering  of  flesh  and 
the  conformation  of  the  underlying  bony  struc- 
ture to  serve  as  points  of  support  for  the  orang- 
outan's  heavy  body.  This  obliges  the  animal  to 
crouch  down,  using  the  legs  as  support  for  the 
arms,  so  that  the  latter  are  always  free  from  the 
ground  and  the  animal  when  sitting  upright  rests 
entirely  upon  its  hind  limbs.  (1839-44,  P-  i7-) 

It  is  generally  agreed  that  the  orang- 
outan  does  not  trust  itself  to  the  air.  It  sel- 
dom if  ever  springs  or  jumps  and  it  ordi- 
narily is  reluctant  to  move  by  means  of  its 
arms  alone.  With  these  characteristics  or 
peculiarities  in  mind,  it  is  interesting  to 
inquire  whether  it  exhibits  any  locomotor 
skill  in  water.  Unhappily,  the  available  in- 
formation is  scanty  and  otherwise  unsatis- 
factory, since  no  systematic  inquiry  has 
been  made.  We  cite,  herewith,  the  only  ob- 
servations which  we  have  found  recorded. 

Quoting  a  traveling  naturalist,  by  name 
Labillardiere,  Audebert  (1800,  p.  19)  re- 
marks that  the  Jocko  does  not  swim,  for  it 
had  been  reported  to  him  that  an  animal 
of  this  species  which  fell  into  the  water 
made  no  attempt  to  save  itself  but  instead 
sank  quite  tranquilly  and  would  have  per- 
ished had  no  one  come  to  the  rescue.  Jocko 
in  this  case  certainly  refers  to  the  orang- 
outan. 

Strikingly  similar  to  the  brief  report  of 
Audebert  is  the  following  from  the  experi- 
ence of  Hornaday  (1885,  p.  419): 

Late  in  the  evening,  when  I  went  down  to  the 


creek  to  bathe,  I  took  the  little  mias  along  to  see 
if  he  could  swim.  I  gave  him  a  perfectly  fair 
chance,  for  instead  of  pitching  him  plump  into  the 
water  as  we  do  dogs  and  puppies  I  waded  with 
him  in  my  arms  out  to  where  the  water  was  waist 
deep,  and  then  poising  him  on  the  surface  let  him 
go,  much  against  his  will.  Did  he  swim?  Hardly. 
He  turned  heels  up  in  an  instant  and  his  old  head 
went  down  as  if  it  had  been  filled  with  lead  in- 
stead of  brains.  Instead  of  striking  out  vigorously 
with  his  arms  and  legs  as  other  animals  do,  those 
useful  members  simply  stuck  straight  out  from  his 
body  like  four  sticks  and  moved  slowly  and 
feebly,  first  one  way  and  then  another,  as  the  old 
fellow  sank  to  the  bottom.  I  waited  a  moment  to 
see  if  he  would,  in  any  measure,  recover  himself, 
or  come  to  the  surface,  but  he  only  turned  hori- 
zontally in  the  water  and  remained  a  foot  below 
the  surface,  stiff  and  helpless.  I  waited  until  it 
would  have  been  cruelty  to  have  left  him  longer, 
and  then,  like  Pharaoh's  daughter,  I  drew  him 
out.  He  did  not  whine  or  scream,  but  you  should 
have  seen  his  face.  Its  expression  of  injured  inno- 
cence and  disgust  at  the  whole  business  spoke  as 
plainly  as  words. 

Referring  to  what  was  a  mature  animal, 
as  contrasted  perhaps  with  those  mentioned 
by  Audebert  and  Hornaday,  Garner  re- 
ports: 

A  gentleman  of  my  acquaintance  assured  me  re- 
cently that  during  his  sojourn  of  two  years  in  the 
Island  of  Sumatra,  he  had  in  his  service  a  large 
orang.  This  ape  did  many  chores  about  the  place, 
and  performed  many  simple  duties  as  well  as  the 
other  domestics  did. 

On  one  occasion,  this  ape  was  induced  to  go 
aboard  a  steamer  which  lay  in  the  harbour.  The 
purpose  was  to  kidnap  him  and  carry  him  to 
Europe.  Either  through  fear,  instinct,  reason,  or 
some  other  cause,  this  ape  jumped  overboard  and 
swam  ashore,  although  he  was  naturally  afraid  of 
water.  From  that  time  on  to  the  end  of  the  gen- 
tleman's residence  there,  he  assures  me  that  when- 
ever a  steamer  made  its  appearance  in  the  har- 
bour, the  ape  would  take  flight  to  the  forest, 
where  he  would  stay  as  long  as  the  vessel  remained 
in  sight.  He  was  seen  from  time  to  time,  but 
could  not  be  induced  to  return  to  the  house  until 
the  vessel  had  departed.  (1892,  pp.  165-166.) 

Confirmation  of  the  siatement  that  the 
young  orang-outan  is  unable  to  swim  is  of- 
fered by  Shelford  (1916,  p.  5)  and  Furness 
(191 6,  p.  284).  The  latter  expHcitly  states 
that  he  carried  a  tame  specimen  which  was 
thoroughly  familiar  with  him  into  the  water 
of  a  swimming  pool.  The  animal  exhibited 
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fright  and  as  the  water  came  up  about  its 
legs  became  panic-stricken. 

We  may  not  conclude  from  the  evidence 
available  that  the  orang-outan  is  unable  to 


Fic;.  50.  Young  orang-outans  at  play. 


swim,  but  tentatively  it  may  be  inferred 
that  both  young  and  adult  disHke  the 
water,  tend  to  avoid  entering  it,  and  swim 
if  at  all  only  on  compulsion. 

The  use  of  hands  and  feet  by  the  orang- 
outan  in  climbing  and  walking  has  already 
been  described.  The  greater  part  of  our  in- 
formation, reproduced  by  numerous  sum- 
marists  and  compilers,  we  owe  to  Schlegel 
and  Miiller.  Both  hands  and  feet  are  used 
readily  and  skilfully  for  grasping  branches 
or  tree  trunks  in  climbing,  and  they  may 
on  occasion  be  used  interchangeably  for 
the  manipulation  of  objects.  The  hand  is 
referred  to  by  Hornaday  (1879,  p.  440)  as 
naturally  closed  and  difficult  to  straighten 
after  the  death  of  the  animal. 

That  preferential  use  of  hand  and  arm 
or  foot  and  leg  appears  is  uncertain.  Deni- 
ker  (1882,  p.  340)  mentions  an  adult  male 
which  obviously  preferred  to  reach  with 
the  left  hand;  and  referring  to  a  captive 
adult  male  which  lived  only  a  few  weeks 
after  the  observation,  Fick  (1895,  p.  6) 
notes  that  in  grasping  objects  he  seemed 
most  skilful  with  his  right  hand  and  ap- 
parently preferred  it,  so  that  he  may  be 
considered  right-handed,  "as  indeed  most 
apes  are."  Whether  the  general  statement 


hazarded  by  Fick  is  correct  we  seriously 
doubt.  Indeed,  from  our  own  observation 
we  may  cite  a  case  of  left-handedness,  in 
support  of  that  of  Deniker.  The  specimen 
was  a  young  male  orang-outan,  and  the 
preference  for  the  left  hand  was  observed 
during  an  experimental  study  of  the  ani- 
mal's behavior  which  covered  several 
months. 

Mollison,  who  has  made  important 
studies  of  bodily  proportions  and  structural 
asymmetry  in  their  relations  to  the  prefer- 
ential use  of  extremities  in  the  primates, 
asserts  that  the  right  upper  extremity  is 
strongly  preferred  by  gibbon,  orang-outan, 
and  man  (1908,  1910-11). 

Evidently  we  may  not  conclude  from 
these  data  that  orang-outans  are  predomi- 
nantly either  left-  or  right-handed.  Never- 
theless, it  is  reasonably  certain  that  pref- 
erence for  the  one  or  the  other  hand  is 
manifested. 

The  extremely  long  arm  of  the  orang- 
outan,  with  its  useful  terminal  member,  is 
habitually  employed  in  gathering  food  in 
the  forests.  It  has  the  very  great  advan- 
tage of  enabling  the  animal  to  reach  afar 
and  thus  take  buds  or  fruits  from  branches 
which  are  too  light  to  hold  its  weight. 
Whether  the  orang-outan  ever  throws  ob- 
jects defensively  or  offensively  is  in  doubt 
because  of  the  contradictory  statements  of 
authorities.  Schlegel  and  Miiller,  as  al- 
ready quoted  (p.  113),  are  of  the  opinion 
that  it  does  not  defend  itself  against  man 
by  using  sticks,  stones,  or  branches. 

Brooke  also  (1841,  p.  58)  asserts  that 
the  branches  which  fall  from  the  trees  when 
the  animals  are  being  hunted  are  broken  bv 
their  weight  instead  of  being  thrown  at 
pursuers.  But  an  entirely  different  account 
of  defensive  behavior  is  offered  by  Wallace 
(1856a,  p.  27),  who  states  that  the  orang- 
outan 

never  jumps  or  springs,  or  ev^en  appears  to  hurry 
himself,  and  yet  moves  as  quickly  as  a  man  can 
run  along  the  ground  beneath.  When  pursued  or 
attacked,  his  object  is  to  get  to  the  loftiest  tree 
near;  he  then  climbs  rapidly  to  the  higher 
branches,  breaking  off  quantities  of  the  smaller 
boughs,  apparently  for  the  purpose  of  frightening 
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his  pursuers.  Temminck  [1835-41,  p.  385]  denies 
that  the  Orang  breaks  the  branches  to  throw 
down  when  pursued;  but  I  have  myself  several 
times  observed  it.  It  is  true  he  does  not  throw 
them  at  a  person,  but  casts  them  down  vertically ; 
for  it  is  evident  that  a  bough  cannot  be  thrown 
to  any  distance  from  the  top  of  a  lofty  tree.  In 
one  case,  a  female  Mias,  on  a  durian  tree,  kept  up 
for  at  least  ten  minutes  a  continuous  shower  of 
branches  and  of  the  heavy  spined  fruits,  as  large 
as  3 2 -pounders,  which  most  effectually  kept  us 
clear  of  the  tree  she  was  on.  She  could  be  seen 
breaking  them  off  and  throwing  them  down  with 
every  appearance  of  rage,  uttering  at  intervals  a 
loud  pumping  grunt,  and  evidently  meaning  mis- 
chief. 

What,  then,  may  be  our  conchision  in 
this  matter?  Obviously  there  is  no  excuse 
for  dogmatism,  but  on  the  basis  of  careful 
comparison  of  available  records  and  our 
own  observations  we  affirm  that  the  adult 
orang-outan  may  on  occasion  throw  objects 
defensively.  Whether  such  behavior  is  com- 
mon in  the  species,  or  restricted  to  excep- 
tional individuals,  we  do  not  know.  Of  cap- 
tive individuals  it  is  entirely  safe  to  predi- 
cate ability  to  manipulate  objects  with 
their  hands  and  to  throw  them  as  they  may 
desire,  for  in  many  instances  captivity  sup- 
plies exceptional  opportunities,  incentives, 
and  aids,  notable  among  which  are  the  imi- 
tative copy  provided  by  man,  and  occasion- 
ally also  his  tuitional  efforts. 

NEST  BUILDING  AND  SLEEPING 

Early  mention  of  nesting  or  nest-building 
behavior  in  the  orang-outan  is  found  in  the 
writings  of  Vosmaer  (1778),  Daubenton 
(1782-1825),  White  (1799),  and  others, 
but  in  no  instance  is  evidence  given  of  defi- 
nite and  assured  knowledge  of  the  phe- 
nomena. Moreover,  in  most  instances,  as  in 
that  quoted  below  from  Vosmaer,  the  ref- 
erence is  to  captive  individuals.  Referring 
to  a  female  which  he  had  opportunity  to 
study  for  several  weeks  in  Europe  during 
1776,  Vosmaer  (1778,  p.  16,  free  and  con- 
densed translation)  writes: 

At  the  approach  of  night  she  went  to  bed;  and 
the  preparations  which  she  was  seen  to  make  were 
even  more  remarkable  than  her  manner  of  eating 
and  drinking.  She  never  slept  voluntarily  in  her 
quarters,  for  fear,  it  was  thought,  of  being  shut 
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in.  When  she  wished  to  lie  down,  she  arranged 
the  hay  in  her  htter,  shook  it  well,  stretched  it 
out  to  make  a  pillow,  placed  herself  usually  on 
her  side,  and  covered  herself  well,  being  very  sen- 
sitive to  cold.  .  .  .  From  time  to  time  they  ob- 
served her  doing  something  which  surprised  them 
extremely,  especially  the  first  time  they  witnessed 
it.  Having  prepared  her  couch  as  usual,  she  took  a 
strip  of  hnen  which  happened  to  be  near  her, 
stretched  it  neatly  on  the  floor,  put  some  hay  in 
the  center  of  it,  and  folding  the  four  corners  on 
top  of  it,  carried  it  back  with  great  care  to  her 
bed  for  a  pillow,  then  pulled  the  covers  over  her. 
During  the  day  she  slept  at  intervals,  but  never 
for  very  long. 

Since  Schlegel  and  Miiller  were  the  first 
scientists  to  describe  circumstantially  and 
with  obvious  care  and  ample  data  the  nest- 
ing and  sleeping  habits  of  the  orang-outan, 
we  shall  take  our  general  description  from 
them  and  shall  use  other  authorities  to  sup- 
plement it. 

Probably  because  it  is  there  too  windy  and  too 
cold  for  him,  the  orang-outan  seldom  passes  the 
night  in  the  crown  of  a  large  tree.  As  twilight 
approaches  he  descends  from  the  heights  and  seeks 
a  resting  place  in  the  thick-leaved  top  of  a  small 
tree.  In  the  selected  spot  he  gathers  together 
branches  and  leaves  which  he  arranges  so  that 
they  constitute  a  smooth  supporting  structure.  In 
one  region  several  fresh  nests  were  observed  at 
heights  of  ten  to  twenty-five  feet  above  the 
ground.  They  were  two  to  three  feet  in  diameter 
and  round.  Some  were  heaped  several  inches  high 
with  leaves  and  others  contained  only  small 
broken  branches  and  twigs.  According  to  the  re- 
port of  the  Dyaks  the  orang-outan  seldom  leaves 
his  night's  resting  place  before  the  sun  has  risen 
and  the  mists  disappeared.  It  seems  that  the  char- 
acteristic sleeping  attitude  is  on  the  back  or  side 
with  the  legs  drawn  close  to  the  body  while  the 
hands  either  support  the  head  or  are  folded  across 
the  body.  In  cold,  windy,  or  rainy  weather  the 
animal  sometimes  covers  himself  with  leaves  or 
branches.  This  doubtless  has  given  rise  to  the  re- 
port that  he  builds  "huts"  in  the  trees,  a  myth, 
which  should  be  classed  with  the  wonderful  fables 
used  by  travelers  to  adorn  their  tales.  (Schlegel 
and  Miiller,  1839-44,  p.  15.) 

The  somewhat  prolix  and  diffuse  de- 
scription offered  by  these  authors  is  ad- 
mirably condensed,  and  at  the  same  time 
rendered  in  a  delightful  style  in  the  French, 
by  Temminck  (1835-41,  pp.  379-380). 

Noteworthy  contributions  to  this  topic, 
of  the  same  period  as  those  of  Schlegel  and 
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Miiller  and  Temminck,  are  the  works  of 
Rennie,  Martin,  and  Brooke.  Lacking  other 
information  about  nest  construction  Ren- 
nie  (1838,  p.  100)  recounts  the  observa- 
tions of  Vosmaer,  while  Martin  (1841,  p. 
399)  asserts  that  the  animal  does  not  build 
huts,  "but,  in  accordance  with  its  arboreal 
predilections,  it  constructs  arbours  among 
the  top  branches  of  the  highest  trees,  with 
a  covering  of  leaves  and  twigs,  in  which  it 
takes  up  its  abode."  Fortunate  in  oppor- 
tunity for  direct  observation,  Brooke  con- 
firms the  fact  of  nest  construction,  but 
criticizes  adversely  the  use  of  the  term  hut 
because  in  his  experience  the  structure  has 
no  roof-like  covering  (1841,  p.  58). 

The  observations  of  Wallace,  who  de- 
scribes especially  the  protective  nest-build- 
ing behavior  of  wounded  orang-outans,  sig- 
nificantly supplement  those  of  Schlegel  and 
Miiller.  He  also  confirms  in  all  essentials 
their  account  of  nesting  and  sleeping  ac- 
tivities. 

As  soon  as  he  feels  himself  badly  wounded  he 
makes  a  nest  which,  if  he  completes,  is  so  secure 
that  he  will  never  fall  from  it.  I  lost  two  Miases 
that  way,  both  dying  on  their  nest.  .  .  .  (Wal- 
lace, 1856a,  p.  27.) 

A  large  male  orang-outan  which  was  be- 
ing pursued  after  being  wounded  took 
refuge  in  the  top  of  a  high  tree. 

I  fired  again ;  and  we  then  saw  that  one  arm 
was  broken.  He  had  now  reached  the  very  highest 
part  of  an  immense  tree,  and  immediately  began 
breaking  off  boughs  all  around,  and  laying  them 
across  and  across  to  make  a  nest.  It  was  very  in- 
teresting to  see  how  well  he  had  chosen  his  place, 
and  how  rapidly  he  stretched  out  his  unwounded 
arm  in  every  direction,  breaking  off  good-sized 
boughs  with  the  greatest  ease,  and  laying  them 
back  across  each  other,  so  that  in  a  few  minutes 
he  had  formed  a  compact  mass  of  foliage,  which 
entirely  concealed  him  from  our  sight.  He  was 
evidently  going  to  pass  the  night  here,  and  would 
probably  get  away  early  the  next  morning,  if  not 
wounded  too  severely.  (Wallace,  1869,  I,  79.) 

Contrasting  the  protective  nest  construc- 
tion of  the  orang-outan  with  the  sleeping 
nest,  Wallace  states  that  the  latter  usually 
is  placed  on  a  small  tree  and  not  more 
than  twenty  to  fifty  feet  from  the  ground. 


Probably  because  it  is  warmer  and  less  exposed 
to  wind  than  higher  up.  Each  Mias  is  said  to 
make  a  fresh  one  for  himself  every  night;  but  I 
should  think  that  is  hardly  probable,  or  their  re- 
mains would  be  much  more  abundant;  for  though 
I  saw  several  about  the  coal-mines,  there  must 
have  been  many  Orangs  about  every  day,  and  in 
a  year  their  deserted  nests  would  become  very 
numerous.  The  Dyaks  say  that,  when  it  is  very 
wet,  the  Mias  covers  himself  over  with  leaves  of 
pandanus,  or  large  ferns,  which  has  perhaps  led  to 
the  story  of  his  making  a  hut  in  the  trees.  (Wal- 
lace, 1869,  I,  92-93.) 

Following  in  the  naturalistic  footsteps  of 
Wallace,  Homaday  also  observed  nesting 
behavior  and  thus  concisely  describes  it: 

The  nest  of  the  orang-utan  consists  of  a  quan- 
tity of  leafy  branches  broken  off  and  piled  loosely 
into  the  fork  of  a  tree.  He  usually  selects  a  small 
tree,  a  sapling  in  fact,  and  builds  his  nest  in  its 
top,  even  though  his  weight  causes  it  to  sway 
alarmingly.  He  always  builds  his  nest  low  down, 
often  within  twenty-five  feet  of  the  ground,  and 
seldom  higher  than  forty  feet.  Sometimes  it  is 
fully  three  feet  in  diameter,  but  usually  not  more 
than  two,  and  quite  flat  on  the  top.  There  is  no 
weaving  together  of  branches,  for  they  are  merely 
piled  crosswise  as  a  natural  consequence  of  their 
being  broken  off  on  different  sides  of  the  nest.  In 
short,  the  orang  builds  a  nest  precisely  as  a  man 
would  build  one  for  himself  were  he  obliged  to 
pass  a  night  in  a  treetop  and  had  neither  axe  nor 
knife  to  cut  branches.  I  have  seen  one  or  two 
such  nests  of  men  in  the  forest  where  the  builder 
had  only  his  bare  hands  with  which  to  work,  and 
they  were  just  as  rudely  constructed,  of  just  such 
materials  and  in  about  the  same  general  position, 
as  the  average  orang  nest.  Upon  this  leafy  plat- 
form the  orang  lies  prone  upon  his  back  with  his 
long  arms  and  short,  thick  legs  thrust  outward 
and  upward,  firmly  grasping  while  he  sleeps  the 
nearest  large  branches  within  his  reach.  On  several 
occasions  I  surprised  individuals  upon  their  nests, 
and  once  I  had  an  opportunity  to  watch  an 
orang  while  it  constructed  its  resting-place. 

During  one  day's  travel  along  the  Upper  Simu- 
jan  river  we  counted  thirty-six  old  nests  and  six 
which  we  set  down  as  new,  or  fresh.  I  have  never 
been  able  to  ascertain  to  a  certainty,  but  it  is  my 
opinion  that  an  orang  after  building  a  nest  sleeps 
in  it  several  nights  in  succession,  unless  he  is 
called  upon  to  leave  its  neighborhood  altogether. 
Certain  it  is  that  whenever  a  hunter  finds  a  per- 
fectly fresh  nest  he  may  with  confidence  expect  to 
find  the  builder  somewhere  near  it.  An  orang 
never  uses  a  nest  after  the  leaves  become  withered 
and  dry,  no  doubt  for  the  reason  that  the  bare 
branches  afford  an  uncomfortable  resting-place.  I 
never  saw  nor  heard  of  any  house-building  by 
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orang-outangs,  though  I  am  led  to  beheve  that 
some  individuals  may  have  a  habit  of  covering 
their  bodies  with  branches  for  protection  against 
the  dashing  of  the  rain-drops  during  a  heavy 
storm.  My  little  pet  orang  would  invariably  cover 
his  head  and  body  with  straw  or  loose  clothing 
the  moment  it  began  to  rain,  even  though  he  was 
under  a  roof  all  the  time.  (Hornaday,  1879,  pp. 
445-446.) 

In  the  main,  Homaday's  observations  as 
reported  in  his  publications  of  1879  and 
1885  essentially  confirm  the  accounts  of 
Schlegel  and  Miiller,  Temminck,  and  Wal- 
lace. But  in  his  description  of  a  sleeping 
specimen  he  adds  to  the  recorded  informa- 
tion. 

Half  way  down  the  lake  we  discovered  a  fine 
old  orang,  lazily  finishing  his  morning  nap.  His 
nest,  which  was  nearly  three  feet  across,  was  not 
more  than  fifteen  feet  above  the  water,  and  he 
lay  sprawled  out  upon  it,  fiat  on  his  back,  with 
the  sun  at  the  back  of  his  head,  sound  asleep. 
His  hairy  arms  and  legs  were  thrust  outward  and 
upward,  and  his  hands  (an  orang  has  hands  on 
his  legs,  if  you  please)  were  firmly  but  mechani- 
cally grasping  the  largest  branches  while  he  slept. 
The  back  of  his  head  was  toward  us,  and,  after 
silently  paddling  up  to  within  fifteen  yards  of 
him,  I  stood  in  the  boat  to  observe  and  after- 
ward to  make  a  rough  sketch  of  him  on  the  in- 
side of  an  envelope. 

While  we  were  watching  him,  he  snored  almost 
continuously,  "not  loud,  but  deep,"  until  pres- 
ently the  flies  bothered  him  and  he  awoke.  With 
a  slow,  awkward  sweep  of  his  ponderous  right 
arm  he  drove  the  flies  from  his  face,  and  a  mo- 
ment later  was  wide  awake.  (Hornaday,  1885,  pp. 
393-394-) 

The  snoring  of  the  animal  mentioned  by 
Hornaday  is  confirmed  by  the  reports  of 
other  reliable  investigators,  and  although 
it  may  not  be  a  common  phenomenon, 
neither  does  it  appear  to  be  rare  or  excep- 
tional. 

Unique  in  the  literature  of  nest  construc- 
tion, and,  therefore,  especially  worthy  of 
quotation,  is  the  following  description  of 
the  process  as  observed  by  Schneider  and 
reported  by  Sokolowsky. 

The  trees  with  orang  nests  usually  stand  on 
slopes,  especially  in  places  hard  to  approach, 
chiefly  in  extensive  swamps.  The  water  reached  far 
over  my  knees.  The  nest  itself  resembled  in  form 
and  size  a  stork's  nest.  It  is  a  resting  place  made 
of  twigs  laid  over  one  another  and  loosely  bound 


together.  Thin  twigs  with  many  leaves  lay  in  the 
centre.  The  nest  was  cushioned  with  leaves.  The 
orang  does  not  break  off  the  branches  of  the  tree 
which  are  nearest  to  the  nest,  but  he  interlaces 
suitable  ones  and  uses  therefor  only  the  ends  of 
the  twigs  and  those  which  he  can  easily  bend  to 
make  a  natural  evergreen  covering.  By  means  of 
this  dome-shaped  covering  he  knows  how  to  with- 
draw himself  wholly  from  undesired  observation. 

Shortly  before  approaching  darkness  (15  min- 
utes before  six  o'clock  evening)  the  orang  begins 
to  erect  his  nest.  He  stands  upright,  yet  in  a 
bowed  natural  position,  on  a  forked  branch.  The 
left  arm  he  uses  as  a  support,  while  with  the 
right  hand  he  draws  in  distant  branches,  breaks 
them  then  with  his  hand  and  piles  them  up  cross- 
wise and  diagonally  behind  himself  and  at  the 
side,  until  he  is  surrounded  by  a  whole  circle  of 
broken  twigs,  to  the  height  of  45  cm.  and  more. 
When  this  is  done,  the  orang  begins  the  construc- 
tion of  the  floor,  by  breaking  off  smaller  twigs 
and  laying  them  all  in  the  middle  of  the  nest. 
After  the  form  of  the  nest  is  completed,  he  cush- 
ions it.  For  this  purpose  he  seizes  long  twigs  of 
the  tree  as  far  behind  him  as  possible  and  runs 
his  half-closed  hand  the  length  of  the  twig,  so 
that  all  the  leaves  are  stripped  off  and  fall  directly 
into  the  nest  or  are  gathered  partly  in  his  hand. 
If  the  latter  is  the  case,  he  throws  them  into  a 
certain  place  in  the  nest  and  presses  them  down 
with  his  closed  hand  into  the  crevices.  Then  the 
orang  lies  half  on  his  side,  draws  together  over 
all  the  fine  twigs  which  had  been  left  standing 
and  interlaces  them  with  the  nest,  so  that  the 
above  mentioned  dome-like  roof  is  formed.  Here 
and  there  he  breaks  off  yet  a  few  twigs  and  lays 
them  up  on  himself  so  that  he  is  completely  cov- 
ered by  them.  This  he  probably  does  to  protect 
himself  against  the  heavy  dew  fall  and  the  cold  of 
the  night.  (Sokolowsky,  1915,  p.  621.) 

This  constructional  process  is  said  by 
Schneider,  who  observed  it  watch  in  hand, 
to  have  required  thirty  minutes.  Whether 
the  process  of  roof  construction  so  circum- 
stantially described,  the  like  of  which  is 
confirmed  by  certain  authorities  and  denied 
by  others,  is  exceptional  we  have  no  means 
of  telling.  We  should  naturally  expect  from 
the  body  of  published  information  on  the 
subject,  and  from  our  own  experience,  that 
individual  differences  in  nesting  and  sleep- 
ing behavior  would  be  common  and  ex- 
treme. 

General  accounts  of  nesting  behavior  are 
offered  by  Sokolowsky,  Shelford,  and  Heck. 
The  only  systematic  comparative  discus- 
sion of  anthropoid  nest  building  is  that  of 
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Sokolowsky  (191 5),  while  Shelford,  a  natu- 
ralistic observer,  offers  the  following  as 
contribution  to  our  knowledge  of  the  be- 
havior of  wild  and  captive  specimens.  We 
quote  the  description  at  length  chiefly  be- 
cause of  the  latter. 

When  the  Maias  goes  to  rest,  it  hes  flat  on  its 
back  on  its  nest  and  holds  like  grim  death  with 
hands  and  feet  to  the  branches  in  the  fork  of 
which  the  nest  lies;  and  so  it  passes  the  night, 
half  supported  by  the  frail  platform,  half  sus- 
pended by  the  hands  and  feet,  whose  grip  is  se- 
cure even  in  the  deepest  slumber.  A  young  Maias 
that  I  kept  as  a  pet  for  many  months  always 
slept  in  an  empty  room  in  my  house ;  the  only 
article  of  furniture  in  this  room  was  an  iron  bed- 
stead, and  on  to  the  steel  laths  of  this  the  ape 
would  solemnly  climb  every  evening  at  about 
6.30;  he  invariably  sprawled  on  the  flat  of  his 
back,  pulled  over  his  head  and  chest  a  piece  of 
sacking  with  which  he  was  provided,  and  with 
hands  and  feet  got  a  good  grip  on  the  posts  or 
frame  of  the  bed.  In  a  few  minutes  he  would  be 
asleep,  and  his  snoring  was  so  loud  that  it  could 
be  heard  nearly  all  over  the  house. 

If,  in  the  daytime,  this  young  ape  desired  to 
rest  in  a  tree,  he  would  construct  a  rough  at- 
tempt at  a  platform,  and  lie  on  this,  hanging  to 
the  branches  with  hands  and  feet  and  swinging  in 
the  breeze  for  an  hour  or  so  at  a  time.  It  is  easy 
now  to  account  for  the  fact  that  the  Maias  makes 
its  sleeping  quarters  amongst  slender  branches  in 
the  tree-tops;  if  the  nest  were  made  in  the  fork  of 
some  huge  bough  the  ape  would  have  nothing  to 
grasp  when  asleep.  .  .  .  The  natives  assert  that 
the  female  Maias,  when  about  to  give  birth  to  a 
young  one,  makes  a  very  large  platform  amongst 
big  branches  and  stays  on  it  for  several  days ;  but 
I  cannot  vouch  for  the  truth  of  this  statement. 
(Shelford,  1916,  pp.  3-4.) 

In  addition  to  characteristically  readable 
and  reliable  general  account  of  the  nest- 
building  and  sleeping  activities  of  the 
orang-outan,  Heck  offers  evidence  con- 
firmatory of  the  reports  of  Vosmaer 
(1778),  Abel  (1818),  Fick  (1895),  and 
others  that  captive  specimens  very  com- 
monly try  to  construct  for  themselves  nests 
as  resting  and  sleeping  places.  Several  in- 
stances are  noted  by  Heck  in  which  orang- 
outans  captive  in  zoological  gardens  have 
constructed  tree  nests.  He  is  inclined  to 
interpret  the  behavior  as  primarily  "in- 
stinctive," since  it  seemingly  appears  when 
there  has  been  little  if  any  opportunity  for 


observation  by  the  individual  of  the  proc- 
ess of  nest  construction,  and  when,  further- 
more, there  is  no  need  of  a  nest  for  pro- 
tection or  as  a  resting  place  (1922,  p.  636). 

The  evidence  is  conclusive  that  nest 
building  is  a  characteristic  orang-outan  ac- 
tivity; that  the  construction  may  be  used 
either  as  a  protection,  or  as  resting  place; 
that  there  is  wide  variation  in  mode  of  lo- 
cating and  building  of  nests,  as  well,  natu- 
rally, as  in  the  materials  utilized;  that  the 
orang-outan  when  of  nest-building  and 
nest-using  age  regularly  occupies  the  nest 
as  a  bed^  tyirig  back  or  side  in  human 
fashion  instead  of  sitting  up  more  or  less 
erect  as  does  the  gibbon;  and  that  snor- 
ing occurs.  There  are  no  data  for  safe  state- 
ment regarding  the  relation  of  age  or  de- 
velopmental status  to  nest  construction  or 
utilization,  nor  is  it  clear  whether  males, 
females,  or  both,  regularly  construct  nests. 
Whether  the  behavior  is  primarily  instinc- 
tive is  not  known. 

FOODS  AND  FEEDING  BEHAVIOR 

In  nature  the  orang-outan  is  a  vegetarian, 
whose  chief  articles  of  diet  are  certain  of 
the  fruits,  buds,  blossoms,  leaves,  stems, 
shoots,  and  barks  indigenous  to  Borneo  and 
Sumatra.  This  general  statement  we  base 
upon  the  observations  of  Schlegel  and 
Miiller,  Wallace,  and  Hornaday.  There  are, 
to  be  sure,  many  secondary  sources  of  in- 
formation, the  data  of  w^hich  often  are 
drawn  from  one  or  all  of  the  above-men- 
tioned authorities,  and  there  are  also  many 
more  recent  statements  confirmatory  of 
those  which  are  obviouslv  authoritative  and 
prior.  According  to  Hornaday  (1879,  p. 
441)  the  teeth  are  often  stained  black  at 
the  base  by  certain  vegetable  juices. 

The  literature  provides  no  adequate  ac- 
count of  the  feeding  behavior  of  this  ape  in 
nature,  and  even  fragmentary  observations 
are  rare.  It,  therefore,  is  impossible  to  do 
more  than  indicate  the  nature  of  the  diet 
and  to  infer  from  existing  meager  accounts 
of  the  daily  life  of  the  orang-outan  that  it 
feeds  exclusively  during  the  day  and  chiefly 
in  trees  instead  of  on  the  ground.  Ample 
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evidence  is  furnished  by  Schlegel  and 
Miiller  (1839-44,  p.  20)  and  Hornaday 
(1879,  pp.  444-445)  that  migration  is  con- 
trolled by  food  supply  and  that  the  ani- 
mals regularly,  and  presumably  habitually, 
seek  certain  regions  in  correspondence  with 
the  ripening  of  locally  distributed  fruits. 
Migration,  however,  is  primarily  a  social 
phenomenon  and  we  may  more  appropri- 
ately describe  it  in  a  later  chapter. 

Aside  from  the  references  already  cited, 
the  facts  concerning  food  and  feeding  which 
the  literature  provides  are  based  on  obser- 
vation of  captive  animals,  and  although 
this  information  is  not  strictly  relevant  to 
the  natural  history  of  the  animal,  it  still  is 
of  so  great  practical  importance  and  so  es- 
sential to  the  formulation  of  problems  and 
the  shaping  of  conditions  for  experimental 
work  that  it  may  appropriately  be  pre- 
sented in  this  connection.  It  is  of  first  im- 
portance, however,  that  the  contrast  be- 
tween the  diet  and  feeding  habits  of  free 
and  captive  animals  be  emphasized.  As  a 
matter  of  fact,  we  are  almost  totally  igno- 
rant of  the  features  of  feeding  behavior 
which  are  characteristic  of  species,  sex,  and 
stage  of  development,  and  consequently  un- 
able to  distinguish  such  primary  racial 
modes  of  response  from  individually  ac- 
quired or  adventitious  forms  of  activity. 
With  this  warning  as  to  the  possible  and 
probable  contrast  between  free  and  captive 
feeding  activities,  we  shall  cite  from  the 
literature  certain  significant,  although  frag- 
mentary, accounts  of  the  behavior  of  cap- 
tives. 

It  is  commonly  recognized  that  imma- 
ture specimens  may  much  more  readily  be 
taught  to  eat  in  captivity  than  may  ma- 
ture or  old  individuals.  The  latter,  indeed, 
not  infrequently  refuse  food  and  either 
starve  themselves  to  death  or  so  weaken 
themselves  that  they  readily  succumb  to 
disease.  Referring  to  the  experience  of  na- 
tive hunters,  Schlegel  and  Miiller  report 
that  when  they  have  taken  the  young 
orang-outan  alive  they  try  to  feed  it  on 
cooked  rice,  sugar  cane,  bananas,  and  other 
fruits  and  vegetables  (Schlegel  and  Miiller, 
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1839-44,  p.  23).  Of  an  infant  specimen 
which  came  into  the  possession  of  Wallace 
when,  according  to  estimate,  about  a  month 
old,  the  author  says  that  it  was  fed  on  rice- 
water  until  old  enough  to  take  soaked  bis- 
cuit, egg,  sweet  potato,  and  other  solids 
(1856,  pp.  386  ff.). 

Sometimes  it  is  difficult  to  get  even  the 
young  captive  orang-outan  to  take  food. 
The  following  experience  reported  by 
Hornaday  is  of  peculiar  interest  and  prac- 
tical importance. 

For  a  long  time  he  would  eat  nothing  but  ba- 
nanas and  sugar-cane,  and  I  was  at  my  wits'  end 
to  find  a  way  to  teach  him  to  eat  boiled  rice.  One 
day,  however,  as  he  was  sitting  in  my  lap  while  I 
was  at  dinner,  I  noticed  that  his  eyes  followed  the 
journeys  of  my  spoon  with  great  interest,  and  it 
occurred  to  me  that  human  beings  always  want 
what  they  cannot  have.  Happy  thought !  I  began 
to  pass  each  spoonful  of  rice  close  to  his  mouth 
on  its  way  to  mine.  He  soon  began  to  open  his 
mouth  every  time  he  saw  the  spoon  coming,  only 
to  be  disappointed  by  seeing  it  travel  on  to  his 
next  neighbor.  From  being  merely  willing  to  try 
the  rice,  he  became  very  anxious  when  he  saw  it 
was  denied  him,  and  a  little  more  tantalizing  set 
him  to  struggling  violently  for  the  food  he  had 
previously  despised.  When  it  was  finally  given  him 
he  ate  it  with  the  greatest  satisfaction,  and  there- 
after, with  the  addition  of  milk,  it  became  his 
daily  food. 

He  also  learned  to  eat  with  rehsh  all  kinds  of 
cooked  meat,  vegetables,  canned  fruit  and  bread, 
and  to  drink  tea,  coffee,  milk  and  chocolate,  in  all 
respects  evincing  the  tastes  of  a  human  being — 
except  that  he  would  not  touch  beer,  wine,  nor 
spirits.  He  lived  and  died  a  teetotaler.  (Hornaday, 
1885,  pp.  382-383.) 

Contributing  also  to  the  often  extremely 
baffling  problem  of  inducing  the  captive  to 
take  food  is  the  following  statement  of 
Mayer: 

If  food  is  pressed  at  once  on  a  captured  orang, 
nine  times  out  of  ten  it  will  refuse  to  eat,  will 
continue  to  refuse  and  will  mope.  But  if  it  is  al- 
lowed to  get  really  hungry  and  is  then  offered 
food,  it  will  eat  and  cheer  up.  (1923,  p.  667.) 

Our  experience  with  the  great  apes  en- 
tirely agrees  with  that  of  Hornaday  and 
Mayer,  and  we  have  no  hesitation  in  saying 
that  success  in  feeding  a  captive  orang- 
outan  depends  far  more  on  the  knowledge, 
insight,  patience,  and  skill  of  the  care- 
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taker-observer  than  on  the  individuality  of 
the  specimen.  It  is  essential  to  estabHsh 
and  maintain  friendly  relationship  between 
captive  and  caretaker,  to  stimulate  imita- 
tive action,  and  above  all  to  avoid  so  far 
antagonizing  the  subject  as  to  induce  an 
attitude  of  negativism.  Immature  speci- 
mens are  much  more  willing  to  try  new 
things,  in  a  word  they  are  more  docile  than 
are  adults,  but  the  advice  implied  in  the 
statements  of  Hornaday  and  Mayer  is 
widely  applicable  in  the  treatment  of  cap- 
tive orang-outans. 

That  feeding  behavior  is  highly  subject 
to  adaptive  modification  is  entirely  clear 
from  the  numerous  and  varied  accounts  of 
the  daily  life  of  captive  specimens.  One  of 
the  earliest  useful  records  is  that  of  Vos- 
maer,  who,  in  describing  the  food  and 
feeding  of  a  well-grown  female  captive, 
says: 

She  ate  nearly  everything  that  was  given  to  her. 
Her  ordinary  diet  consisted  of  bread,  roots,  espe- 
cially the  yellow  carrot,  all  sorts  of  fruits,  espe- 
cially strawberries,  but  she  seemed  very  partial 
to  aromatic  plants  such  as  parsley  and  its  roots. 
She  also  ate  boiled  or  roasted  meats  and  fish.  She 
was  never  seen  to  hunt  for  insects,  of  which  other 
species  of  monkeys  are  so  fond.  One  time  when 
she  was  given  a  large  spider  and  a  fly,  she  crushed 
them  between  her  teeth  as  though  to  taste  them, 
but  expelled  them  at  once.  (1778,  p.  15,  free 
translation.) 

This  evidently  is  a  case  of  extreme  sophisti- 
cation or  domestication  with  respect  to 
dietary  adaptation,  and  it  well  shows  what 
can  readily  be  done  toward  adjusting  the 
captive  to  the  human  food  supply. 

Although  Vosmaer  reports  the  eating  of 
cooked  meats  and  fish,  it  is  reasonably  cer- 
tain from  varied  evidence  that  the  free 
animal  does  not  ordinarily  eat  animal  prod- 
ucts. On  this  point  Schlegel  and  Miiller 
(1839-44,  p.  20)  report  that  according  to 
the  stories  of  the  Dyaks  the  orang-outan  in 
nature  seldom  eats  any  animal  product, 
and  the  authors  further  say  that  the  tastes 
of  newly  captured  individuals  seem  to  con- 
firm the  opinion  of  the  natives. 

Many  times  we  have  laid  before  a  captive  in 
his  cage  living  fowls,  as  well  as  raw  and  cooked 


fowls  and  other  winged  animals,  without  having 
him  touch  or  exhibit  the  least  desire  for  such 
food,  and  when  a  living  creature  came  so  close  to 
the  orang-outan  that  it  inconvenienced  him  he 
would  push  or  throw  it  aside  impatiently  with 
one  of  his  hands.  Possibly  the  orang-outan  in  lean 
times  may  make  use  of  insects  and  their  larvae, 
the  eggs  of  birds,  and  shell  fish,  but  the  fact  is 
not  established. 

Enlightening  also  are  the  statements 
made  by  Fick  concerning  the  foods  of  cap- 
tive adult  or  old  orang-outans: 

With  regard  to  the  method  of  nourishment  of 
the  orang,  all  three  of  these  grown  specimens 
which  have  come  recently  to  Europe,  in  spite  of 
their  mighty  canine  teeth,  were  strict  vegetarians. 
They  even  refused  doves  which  .  .  .  were  placed 
before  them  experimentally  in  all  stages  of  age. 
Eggs  alone  of  animal  nourishment  were  accepted. 
(Fick,  1895,  p.  5.) 

From  much  practical  experience  in  han- 
dling captive  orang-outans  Sokolowsky  con- 
cludes that  whatever  they  may  be  fed  in 
captivity  it  is  possible  thoroughly  to  accus- 
tom them  to  the  usual  human  diet.  He 
recommends  as  chief  dietary  articles:  milk, 
bread,  soft  fruits,  vegetables,  soups,  and 
meats.  Fish,  he  says,  may  be  eaten  will- 
ingly (Sokolowsky,  1908,  pp.  56-57).  And 
Yerkes  (1925,  pp.  211  ff. ) ,  in  describing  the 
care  of  orang-outans  and  other  anthropoid 
apes  in  the  Abreu  primate  colony,  similarly 
indicates  that  a  varied  diet  not  unlike  that 
of  man  is  satisfactory. 

The  manner  of  eating  among  captive 
specimens  varies  considerably.  There  are 
no  scientificallv  valuable  descriptions,  but 
typical  of  such  information  as  the  litera- 
ture supplies  are  the  following.  As  naturalist 
in  Borneo,  Shelford  notes  that  orang-outans 

are  very  sedate  and  deliberate  in  their  movements, 
even  when  feeding.  If  presented  with  a  fruit  or 
some  other  article  of  food  that  is  new  to  its  ex- 
perience, the  Maias  will  carefully  scrutinize  and 
smell  the  morsel,  a  small  bite  will  be  taken,  and 
the  fragment  of  food  will  be  rolled  round  and 
round  inside  the  mouth ;  then  the  lower  lip  will 
be  shot  out  to  its  utmost  extent  with  the  piece  of 
food  on  it,  and  the  ape  will  squint  down  his  nose 
in  the  most  ludicrous  manner,  as  if  to  see  how  the 
food  is  getting  on  during  the  process  of  mastica- 
tion. (Shelford,  1Q16,  p.  5.) 

Just  such  behavior  we  have  frequently 
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observed  in  a  captive  young  orang-outan 
which  was  for  months  the  subject  of  sys- 
tematic study. 

Contrasting  sharply  with  the  picture  of 
the  feeding  orang-outan  drawn  by  Shelford 
is  the  following  from  Warwick  (1832,  p. 
307): 

Food,  on  the  other  hand,  was  the  only  object 
that  would  cause  any  attachment,  or  even  loco- 
motion, in  the  female  [orang-outan] ;  of  whom  it 
might  be  said,  that  her  appetite  was  the  main- 
spring of  all  her  actions,  to  which  a  protuberance 
and  rotundity  bore  ample  testimony.  In  feeding, 
the  greediness  of  the  female  was  evinced  by  her 
laying  her  body  over  the  dish,  securing  the  choic- 
est morsels  both  with  hands  and  feet,  and  then 
feeding  with  her  mouth  in  the  dish,  using  her  lips 
in  the  manner  of  the  horse,  and  evincing  the 
greatest  fear  lest  any  portion  should  be  taken 
from  her. 

One  may  very  well  credit  these  authors 
with  accuracy,  for  the  feeding  behavior  of 
a  captive  ape  is  well  known  to  depend  upon 
such  circumstances  of  captive  existence  as 
the  treatment  received  from  humans  and 
the  characteristics  of  its  animal  compan- 
ions. 

Our  main  conclusions  from  critical  com- 
parative examination  of  the  pertinent  lit- 
erature are:  That  the  orang-outan  in  di- 
etary requirements  and  feeding  behavior 
is,  like  man,  extremely  adaptable,  and 
therefore  capable  of  subsisting  on  an  indefi- 
nitely varied  diet  and  on  extremely  differ- 
ing combinations  of  foods;  also  of  adapting 
its  mode  of  feeding  or  habitual  activities  to 
the  most  varied  conditions  and  circum- 
stances. Naturally  a  vegetarian,  this  ape 
may  become  accustomed  to  animal  food 
products  and  may  even  come  to  prefer 
them  to  what  is  ordinarily  the  natural  sup- 
ply. In  general,  specimens  captured  during 
infancy  or  childhood  readily  adapt  them- 
selves to  human  dietary  requirements.  The 
older  the  individual  when  captured,  the 
more  difficult  it  is  to  induce  it  to  take  food 
in  captivity  and  the  less  adaptive  it  is  so 
far  as  food  supplies  and  feeding  habits  are 
in  question.  Like  man,  the  orang-outan, 
given  favorable  conditions,  learns  to  eat 
what  is  available  and  acquires  whatever 
modes  of  activity  are  essential.  In  these 
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adaptive  processes  the  physique  and  social 
environment  of  the  individual  are  of  ex- 
treme importance,  and  it  may  readily  be 
demonstrated  that  both  what  and  how  the 
individual  eats  are  intimately  related  to 
and  dependent  upon  factors  of  health, 
strength,  companionship,  and  docility. 

We  assume  that  there  is  something  fun- 
damental, primary,  and  native,  by  way  of 
feeding  response,  which  on  the  develop- 
ment of  hunger  induces  activity  that  ac- 
cording to  circumstances  proves  either 
serviceable  or  the  opposite.  Formerly  we 
should  have  characterized  this  response  as 
instinctive,  and  we  probably  should  have 
thought  of  the  orang-outan's  feeding  be- 
havior as  chiefly  determined  by  instinct. 
Now,  on  the  contrary,  we  are  reasonably 
clear  and  assured  that  the  complex  and 
varied  behavior  which  is  observed  in  any 
captive  specimen,  or  which  may  be  ob- 
served presumably  in  wild  specimens  under 
suitable  conditions,  is  the  elaboration, 
modification,  and  adaptation  of  the  pri- 
mary nutrition-seeking  activity.  In  other 
words,  the  total  feeding  behavior  of  the 
organism  is  essentially  a  habit  system. 
How  little  the  existing  literature  on  orang- 
outan  behavior  contributes  to  thorough- 
going  knowledge  and  understanding  of  this 
subject  we  have  tried  to  indicate  by  our 
method  of  exposition.  Not  only  are  we  still 
on  the  /  descriptive  level  of  work,  but  we 
may  fairly  and  even  with  liberality  of  view 
say  but  little  progress  has  as  yet  been 
made  toward  adequate  description  even  of 
such  obviously  fundamental  behavior  com- 
plexes as  those  of  feeding. 

Turning  now  from  foods  to  drinks,  and 
from  eating  to  drinking  habits,  we  immedi- 
ately discover  that  although  water  is  the 
natural  drink  of  the  orang-outan,  captive 
specimens  may  with  more  or  less  ease  and 
facility  be  induced  to  take  milk,  tea,  coffee, 
cocoa,  or  alcoholic  drinks. 

The  manner  of  drinking  varies  no  less 
than  does  the  manner  of  eating.  Presum- 
ably it  is  a  case  of  individual  preference  or 
of  convenience  in  a  given  situation. 

If  water  is  offered  to  the  orang  when  he  is 
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thirsty  he  opens  his  mouth,  but  instead  of  re- 
ceiving the  fluid  at  once  within  his  teeth,  he  pro- 
trudes his  under  Hp  an  inch  or  two  beyond  the 
teeth,  pursing  the  integuments  into  a  kind  of  hol- 
low or  cup,  where  he  receives  the  water,  and 
whence  he  draws  it  into  the  mouth  proper. 
(Grant,  1828,  p.  5.) 

Additional  facts  are  supplied  by  Schlegel 
and  Miiller,  who,  in  commenting  on  the 
use  of  the  lips  in  eating  and  drinking,  state 
that  food  which  is  somewhat  strange  to  the 
orang-outan  is  usually  examined  with  lips 
and  hands,  pressed  against  the  lips  and 
tested  before  being  taken  into  the  mouth. 

The  underlip,  moreover,  plays  an  important 
role  in  the  drinking  of  Uquids.  Whereas  Hylobates 
with  open  mouth  receives  the  raindrops,  or 
quenches  his  thirst  by  using  his  naturally  curved 
hands  which  he  dips  in  the  water  and  afterwards 
holds  above  his  outwardly  directed  mouth,  the 
orang-outan  uses,  for  the  same  purpose,  only  his 
lips.  If  he  is  thirsty  and  it  begins  to  rain,  he 
sticks  out  his  underlip  in  the  shape  of  a  great 
ladle,  two  thumbs  in  front  of  it,  and  catches  as 
much  rain  water  as  he  needs.  Of  this  peculiar 
mode  of  using  the  underlip  as  a  sort  of  cup,  our 
large  wild  orang-outan  made  use  whenever  he  was 
thirsty.  .  .  .  Yet  if  one  filled  with  water  a  half 
shell  of  cocoanut  which  was  kept  in  his  cage  as 
a  drinking  vessel,  he  would  take  up  the  shell  with 
truly  human  readiness  with  one  of  his  hands  and 
would  pour  the  water  into  his  extended  and  cup- 
shaped  underhp,  from  which  it  was  sucked  into 
the  mouth.  The  young  orang-outans  drank  in  an- 
other way  when  a  dish  or  basin  of  water  was 
placed  before  them.  They  drew  the  lips  into  fun- 
nel-shape, placed  the  point  of  the  funnel  under 
the  surface  of  the  liquid,  and  sucked  it  through 
the  rounded  opening.  If  circumstances  did  not 
permit  the  use  of  this  method  they  sometimes 
used  their  hands  to  advantage,  dipping  and  lick- 
ing off  the  drops  with  their  lips.  (Schlegel  and 
Miiller,  1839-44,  PP-  27-28.) 

The  following  description  from  Horna- 
day  (1885,  p.  367)  of  the  act  of  drinking 
as  observed  in  a  free  wild  orang-outan  is  of 
unusual  value. 

A  little  farther  down  we  surprised  an  orang  in 
the  act  of  taking  a  drink.  He  had  climbed  down 
within  reach  of  the  water  and  hung  at  the  foot 
of  a  stout  sapling,  dipping  one  hand  into  the 
water,  then  holding  it  over  his  mouth  and  sucking 
the  water  off  as  it  dripped  from  the  knuckles  of 
his  closed  fingers.  He  was  so  busily  engaged  that 
I  got  a  good  look  at  him  with  the  glass  before 
he  saw  us. 


Brief  comparison  of  manner  of  drinking 
in  orang-outan  and  gibbon  is  supplied  by 
Shelford  (1916,  p.  8) : 

I  found  it  very  interesting  to  compare  the 
methods  of  drinking  adopted  by  the  Maias,  the 
Gibbon,  .  ,  .  The  first,  if  offered  drink  in  a 
bowl  placed  on  the  ground  before  it,  will  gen- 
erally bend  down  and  drink  out  of  the  bowl  with- 
out handling  it.  .  .  .  The  Gibbon  dips  one  hand 
into  the  bowl  and  then,  throwing  the  head  back, 
sucks  the  moisture  off  the  hair  on  the  back  of 
the  hand;  it  is  a  very  characteristic  action,  and  it 
is  repeated  again  and  again  until  the  thirst  is 
satisfied. 

Again,  individual  differences  are  empha- 
sized, for  it  is  well  attested  that  captive 
orang-outans  may  drink  directly  from  ves- 
sels either  by  bending  their  faces  to  them 
or  by  taking  them  up  in  their  hands  and 
holding  them  in  human  fashion.  There  is 
inevitably,  because  of  the  structural  pe- 
culiarities of  the  lips,  a  tendency  for  this 
ape  to  use  the  funnel  formation  of  the  lips 
to  suck  the  water  into  its  mouth  instead 
of  lifting  the  vessel  and  pouring  the  liquid 
directly  into  the  mouth,  as  do  man,  chim- 
panzee, and  gorilla. 

Records  apparently  justify  the  tentative 
conclusion  that  the  orang-outan  habitually 
drinks  water  in  nature,  taking  it  according 
to  convenience  and  individual  habit  or 
whim  by  applying  the  lips  to  the  surface 
and  sucking  up  the  liquid,  bv  protruding 
the  lower  lip  and  allowing  the  rain  water  to 
fall  directly  into  the  cup-shaped  cavitv  thus 
formed,  by  dipping  the  hand  into  water 
and  then  holding  it  above  the  mouth  to 
allow  the  drops  to  fall  into  the  protruded 
lower  lip,  or  by  licking  or  sucking  moisture 
somewhat  as  does  the  gibbon  from  the  hand 
or  arm.  There  is  then  very  considerable 
variety  in  method  of  drinking,  and  as  will 
appear  from  later  comparison,  the  orang- 
outan  seems  in  respect  to  its  drinking  be- 
havior to  stand  between  the  gibbon  and  the 
chimpanzee,  the  former  being  least  like 
man  in  respect  to  this  activity  of  all  the 
anthropoid  apes,  and  the  latter  perhaps 
most  nearly  human. 

Some  at  least  of  the  activities  which 
have  been  described  in  previous  para- 
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graphs  would  by  many  biologists  be  desig- 
nated as  instinctive.  There  is  no  necessity 
in  this  connection  to  quarrel  over  termi- 
nology, but  we  are  interested  in  the  fact 
that  the  term  instinct  occurs  infrequently 
in  the  literature  on  the  orang-outan.  As  was 
suggested  in  an  earlier  paragraph,  we  see 
good  reason  for  avoiding  the  use  of  the 
word  in  this  work.  It  has  among  other 
things  acquired  connotation  which  we  deem 
improper,  since  it  is  now  possible  to  demon- 
strate that  many  activities  formerly  called 
instinctive  are  in  large  part  the  product 
of  elaborative  modification  of  behavior 
which  finally  results  in  a  highly  adapted 
and  continuously  adapting  system  of  re- 
sponses. It  therefore  seems  especially  de- 
sirable that  the  psychobiologist  approach 
the  study  of  behavior  open-mindedly  and 
with  entire  willingness  to  describe  the  facts 
in  accordance  with  their  appearance  and 
not  in  terms  dictated  by  a  set  of  assump- 
tions which,  however  plausible,  may  ulti- 
mately turn  out  to  be  untenable.  We  avoid 
also  in  many  connections  the  use  of  the 
term  habit  because  such  activity  as  that  of 
locomotion,  eating,  drinking  is  neither  na- 
tive nor  acquired,  but  a  combination  of  the 
two,  and  it  is  perhaps  the  most  important 
task  of  the  investigator  to  discover  the  ele- 
ments of  this  combination,  their  mode  of 
association,  and  their  ultimate  functional 
relations  and  values. 

CLEANLINESS 

Of  the  many  forms,  phases,  or  aspects  of 
orang-outan  behavior,  many  are  omitted 
from  this  general  chapter  on  natural  his- 
tory because  they  do  not  appear  in  the 
literature  or  are  mentioned  in  such  fashion 
that  no  fact  is  definitely  established.  This 
peculiar  deficiency  in  knowledge  is  due 
chiefly  to  the  unfortunate  circumstance 
that  no  one  has  found  it  possible  to  follow 
closely  hour  by  hour  and  day  after  day  the 
life  activities  of  the  free  wild  orang-outan. 
Indeed,  this  has  not  been  done  satisfac- 
torily even  with  captives.  Yet  there  is  at 
least  one  type  of  behavior  formerly  charac- 
terized as  essentially  instinctive,  not  previ- 
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ously  considered  and  not  logically  belong- 
ing in  the  later  chapters,  on  which  there  are 
enough  reasonably  trustworthy  observa- 
tions to  justify  report.  We  refer  to  the 
orang-outan 's  personal  cleanliness,  or  care 
of  its  body,  in  nature  and  in  captivity. 
Mention  of  the  subject  is  rare,  yet  in  the 
following  citations  we  find  the  basis  for 
certain  tentative  generalizations  whose 
value  may  increase  as  they  are  compared 
with  those  for  the  other  anthropoid  apes. 

Of  his  captive  specimen  Vosmaer  (1778, 
p.  17)  reports  that  she  was  careful  and 
cleanly  about  the  cage  and  would  some- 
times carefully  wipe  up  urine  from  the  floor 
with  a  rag.  Referring  to  Captain  Blanchard 
of  the  vessel  which  brought  the  specim.en  to 
America  as  his  authority,  Jeffries  (1825,  p. 
572)  writes: 

He  kept  his  house  on  ship  board,  clean,  and  at 
all  times  in  good  order;  he  cleared  it  out  daily 
of  remnants  of  food,  &c.,  and  frequently  washed 
it,  being  provided  with  water  and  a  cloth  for  the 
purpose.  He  was  very  cleanly  in  his  person  and 
habits,  washing  his  hands  and  face  regularly,  and 
in  the  same  manner  as  a  man. 

Of  one  of  their  specimens,  Schlegel  and 
Miiller  remark: 

He  was  generally  very  neat,  scratching  himself 
in  human  way  with  the  moderately  long  nails  of 
his  hands,  which  besides  the  scratching  at  times 
occupied  his  attention,  and  whenever  anything 
dirty  stuck  to  him,  with  obvious  nicety,  he  rubbed 
it  off  on  to  the  bars  of  the  cage.  In  all  his  man- 
ners and  actions  he  showed  indisputably  a  very 
high  degree  of  intelligence.  (1839-44,  P-  21.) 

It  is  reasonable  to  infer  from  our  frag- 
mentary information  about  the  orang- 
outan,  and  from  what  is  known  of  the  other 
primates,  that  during  infancy  and  early 
childhood  the  animals  are  cared  for  by  the 
mother  and  that  this  care  extends  to  clean- 
liness. When  the  individual  reaches  an  age 
of  independence  and  self-dependence  it 
presumably  has  acquired  or  acquires  the 
behavioral  activities  related  to  cleanliness 
which  are  characteristic  of  the  species. 
Avoidance  of  excrement  is  well  attested  in 
case  of  captive  animals  and  it  is  perhaps 
not  unreasonable  to  infer,  although  obser- 
vational data  are  lacking,  that  the  nest  is 
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abandoned  after  one  or  at  most  a  few 
ni<^hts'  use  because  of  its  soiled  condition. 

Hermes  (1876)  and  other  authors  also 
refer  to  the  neatness,  personal  care,  and 
cleanliness  of  the  orang-outan,  but  without 
adding  to  the  information  which  we  have 
presented. 

The  significance  of  captivity  and  of  tui- 
tion in  connection  with  cleanliness  can 
scarcely  be  overemphasized.  Cramped  quar- 


ters, especially  when  occupied  by  more 
than  one  individual,  encourage  untidy 
habits.  The  animals  become  careless  in 
their  person  because  of  unfavorable  envi- 
ronmental conditions.  This  is  paralleled  in 
the  history  of  human  behavior,  where  a 
bad  environment  discourages  the  develop- 
ment of  good  personal  and  social  habits  or 
tends  to  break  them  down,  even  if  well 
established. 


CHAPTER  ELEVEN 


CAPTURE,  LIFE  IN  CAPTIVITY,  AND  DISEASES  OF  ORANG-OUTAN 


UNDOUBTEDLY  many  methods  of 
destroying  or  capturing  the  orang- 
outan  have  at  various  times  been 
employed  by  man.  Of  the  early  contribu- 
tions to  this  topic  that  of  Aldrovandi  is 
both  quaint  and  illuminating.  The  methods 
enumerated  by  him  are  applicable  in  vary- 
ing degrees  to  different  sorts  of  primate 
and  one  may  doubt  whether  many  of  them 
have  been  used  successfully  with  the  orang- 
outan.  As  a  historical  introduction  to  this 
section  we  quote  at  length  from  this  author. 

Since  in  marked  swiftness  of  body  and  sagacity 
of  mind  the  monkeys  excel,  therefore  for  their 
capture,  as  Diodorus  Siculus  reports,  innumerable 
methods  have  been  worked  out  by  the  hunters. 
The  first :  going  into  the  woods  of  the  monkeys, 
they  pour  water  into  a  vase  and  wash  their  eyes 
and  then  the  vase  having  been  filled  with  a  sticky 
substance  they  leave  it  there  and  go  away.  The 
monkeys  imitating  the  hunters  do  the  same  thing 
with  the  sticky  substance,  and  their  eyes  being 
closed  with  this  sticky  substance  they  are  easily 
captured.  The  second,  according  to  the  same  au- 
thor: they  put  on  shoes,  carry  others  with  them 
which  they  leave  and  then  hide  away.  Then  the 
monkeys  come  down  from  the  trees  and  put  on 
the  shoes,  but  as  the  lacings  have  been  drawn  into 
many  knots  they  are  so  impeded  that  when  the 
hunters  return  they  cannot  run  away  and  no  at- 
tempt is  made.  [See  our  figure  2,  p.  5.] 

Others  have  been  of  the  opinion  that  the  shoes 
left  in  the  woods  to  deceive  the  monkeys  were 
made  of  lead  and  supplied  with  long  ropes  so  that 
when  they  were  put  on  and  the  lacings  tied  the 
monkeys  could  not  move  from  that  place,  where- 
upon the  hunter,  running  up,  captured  them. 
Strabo  mentioned  a  different  kind  of  shoes,  which 
they  were  accustomed  to  put  on  after  the  fashion 
of  a  breech-cloth.  These  the  hunters  leave  in  the 
woods,  with  a  sticky  substance  inside  hke  the 
others.  The  monkeys  put  them  on  and  being  all 
sticky  are  easily  taken  into  custody.  Others,  ac- 
cording to  Gesner,  use  mirrors  with  long  ropes, 
bind  them  to  their  heads  before  the  monkeys. 
Then  when  the  hunters  are  out  of  sight,  the  mon- 
keys stand  before  the  mirror  and  the  hunters  re- 
turn and  draw  the  monkeys  by  long  ropes  after 
them.  The  females  which  have  young  are  caught 
by  a  different  method:  ordinarily  they  carry  one 


youngster  in  their  arms  and  the  other  one  clings 
to  their  backs;  if  they  are  pursued  by  the  hunter 
so  that  they  run  the  danger  of  capture,  they  put 
down  the  young  one  carried  in  their  arms,  but 
are  hindered  by  the  other  one  and  running  being 
impeded,  since  they  cannot  escape  they  are  taken 
captive  with  their  young.  Moreover,  according  to 
Atheneus,  these  animals  delight  in  wines.  They 
can  easily  be  intoxicated,  which  Aelian  in  various 
stories  seems  to  confirm.  If  the  elephant  and  the 
monkey  are  overcome  with  wine,  the  latter  for- 
gets its  cunning  and  the  other  its  strength.  Where- 
fore in  this  manner,  loving  much  wine,  they  are 
made  not  only  weak  but  also  are  rendered  unable 
to  resist  the  wiles  of  the  hunters.  Finally,  by 
means  of  arrows  or  firearms  they  are  seized  when 
wounded  or  when  falling  from  the  trees.  This  we 
gather  from  Peter  Matyrus,  who  says  oftentimes 
hunters  and  others  coming  into  the  woods  of  the 
Indian  shores  have  seen  many  monkeys  leaping 
from  tree  to  tree  with  a  horrid  clamor,  and  some- 
times descending  from  the  trees.  Occasionally  they 
have  allowed  the  troops  and  other  passers-by  to 
stroke  them,  but  when  they  perceive  that  a  bow  is 
raised  and  arrows  directed  against  themselves, 
quicker  than  the  wind,  they  carry  their  clamor 
back  to  the  highest  trees.  They  shout  vehemently. 
Then  they  are  possessed  of  so  great  dexterity  that 
they  avoid  arrows  and  are  even  said  to  catch 
them  in  their  hands,  but  when  they  have  not  yet 
learned  to  avoid  the  shots  of  the  weapons,  many 
are  killed  in  that  fashion.  But  when  they  saw  one 
of  their  number  wounded  or  killed  and  falling 
precipitately  from  the  tree  they  made  so  great  a 
racket  that  they  sounded  like  the  roars  of  a  thou- 
sand lions.  But  we  cannot  keep  from  admiring 
one,  which  we  learn  from  Peter  Matyrus,  was 
very  much  wiser  than  the  others  in  many  ways, 
was  able  to  seize  the  stones  in  one  hand  and  with 
his  mouth,  and  carry  them  with  him  into  the  trees 
and  thence  throw  them  down  upon  those  passing 
below,  while  the  hunters  tried  their  best  to  throw 
the  stones  up  at  him.  (Aldrovandi,  1637,  pp.  230- 
231-) 

Although  ordinarily  even  the  mature 
orang-outan  is  not  aggressive,  it  may  on 
occasion  determinedly  defend  itself.  A  not- 
able instance  is  that  reported  by  Wurmb 
(1781,  p.  144)/  on  the  authority  of  Palm, 

1  See  quotation  by  Radermacher  of  same  au- 
thority in  this  volume,  p.  25. 
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who  of  the  capture  of  an  old  male  speci- 
men reported  that  it  defended  itself  furi- 
ously with  sharp  branches  which  it  broke 
from  the  trees  so  that  it  was  impossible  to 
capture  it  alive.  Although  there  is  no 
ground  for  questioning  the  accuracy  of 
Wurmb's  report,  it  is  well  established  by 
the  records  of  other  observers  that  the  ani- 
mals usually  seek  to  avoid  the  hunter  and 
that  they  defend  themselves  with  hands 
and  feet,  or  possibly  in  certain  instances 
with  objects  such  as  branches  which  may 
be  used  as  weapons,  only  when  escape  is 
cut  off. 

The  naturalistic  accounts  of  Schlegel  and 
Miiller  record  with  detail  the  methods  of 
hunting  and  capturing  employed  by  the 
natives  of  Borneo  a  century  ago.  In  hunt- 
ing to  kill,  poisoned  arrows  discharged 
from  blow  guns  were  commonly  employed 
(1839-44,  p.  25),  and  when  it  was  desired 
to  take  specimens  alive  and  uninjured  it 
was  the  custom  to  destroy  the  mother  with 
poisoned  arrows  and  catch  either  the  baby 
which  she  was  carrying  or  a  somewhat 
older  and  less  dependent  child  which  ac- 
companied her.  The  early  morning  hours 
were  considered  by  the  native  hunters  most 
favorable  for  location  and  either  destruc- 
tion or  capture  of  the  orang-outan.  As  the 
animals  arise  only  after  the  sun  is  high 
they  may  be  discovered  in  their  nests  in 
the  early  morning  and  surrounded  and 
wounded  before  they  have  opportunity  to 
escape  to  the  treetops  for  concealment.  The 
need  of  extreme  caution  in  approaching 
the  animals  is  emphasized,  since  according 
to  Schlegel  and  Miiller  they  are  keenly 
sensitive  to  sounds.  These  authors  agree 
with  their  predecessors  in  stating  that  even 
the  adult  depends  for  escape  from  the 
hunter  on  caution,  cunning,  and  means  of 
concealment  instead  of  on  aggressive  de- 
fense (1839-44,  p.  28). 

By  the  middle  of  the  nineteenth  century 
when  Wallace  made  his  naturalistic  study 
of  orang-outan  life,  the  rifle  had  become 
the  convenient  and  effective  instrument  of 
destruction  and  marksmanship  was  a  prime 
requisite  for  the  killing  of  orang-outans.  As 


Wallace  founfl  it  necessary  to  kill  many 
specimens,  much  of  his  text  consists  of  de- 
scriptions of  shooting  and  the  behavior  of 
the  animals  in  the  course  of  destruction. 
The  Dyaks,  he  says,  agree  that  the  animal 
does  not  use  its  powerful  teeth  either  offen- 
sively or  defensively  and  never  attacks 
other  animals  unless  at  bay  (Wallace, 
1856a,  p.  29). 

Strikingly  similar  to  the  narratives  of 
Wallace  are  those  of  Homaday,  who  as 
hunter  obtained  during  a  single  collecting 
trip  in  Borneo  forty-three  specimens  of 
orang-outan.  Of  greater  psychobiological 
interest  than  his  descriptions  of  marksman- 
ship and  the  death  agonies  of  the  animals 
are  his  observations  on  the  behavior  of  the 
occasional  specimen  which  was  taken  alive. 
Of  one  such,  an  infant,  secured  after  de- 
struction of  the  mother,  he  wTites: 

We  sprang  to  secure  the  baby,  but  it  was  under 
water  fully  a  minute  before  we  found  it,  quite  un- 
able to  swim  and  very  nearly  drowned.  We  man- 
aged to  resuscitate  it,  however,  then  the  other  two 
were  lifted  into  the  boat  and  we  drew  out  into 
the  stream. 

As  soon  as  the  baby  recovered  the  use  of  all  its 
faculties,  it  seemed  possessed  of  a  little  devil.  It 
was  only  about  six  months  old  or  eight  at  the 
most,  and  weighed  about  eleven  pounds,  but  it 
had  the  temper  of  a  tiger.  It  made  such  persistent 
efforts  to  pull  my  hands  up  to  its  mouth  in  order 
to  bite  them  that  I  was  obliged  to  tie  its  elbows 
together  behind  its  back,  pinion  its  feet  also  and 
make  it  fast  by  a  cord  to  the  side  of  the  boat,  so 
that  it  could  not  reach  me  with  its  teeth.  This,  of 
course,  increased  its  rage. 

It  was  restless  as  an  eel,  and  gave  me  endless 
trouble.  Once  when  I  was  not  watching,  it  rolled 
over  and  before  I  v/as  aware  of  the  movement 
seized  the  calf  of  my  leg  between  its  teeth  with  a 
perfectly  fiendish  expression  and  bit  me  very  se- 
verely. But  for  my  thick  woollen  stockings  and 
cotton  hunting  trousers  underneath,  I  think  the 
little  wretch  would  have  bitten  out  a  piece  of  my 
flesh.  I  gave  him  a  sounding  slap  on  the  side  of 
his  head,  which  caused  him  to  let  me  go ;  but  for 
many  days  after  I  carried  a  large  black  and  blue 
mark  in  memory  of  him.  (Hornadav,  1885,  p. 
368.) 

A  more  nearly  up-to-date  description 
and  discussion  of  methods  of  capturing 
the  orang-outan  is  supplied  bv  Lenz,  who 
states  on  the  authority  of  others  that  in 
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Fi^-  51  liiiam  II  in  ilr  iii,in,ti;-outan,  said  to  be  about  six  months  old.  Photogiap 
Philadflphia  Zoological  Garden. 


■wton  Hartman, 


lurtu-v  of 


order  to  capture  it  alive  the  natives  drive 
it  into  a  somewhat  isolated  tree  from  which 
it  may  not  escape  directly  to  surrounding 
trees.  They  then  clear  a  circle  about  the 
tree  and  surround  it  either  by  a  circle  of 


fire  or  a  line  of  men.  The  animal,  it  is 
said,  will  not  go  through  the  fire.  It  is  con- 
fined to  the  tree  until  it  becomes  so  hungry 
or  thirsty  that  it  descends  for  food  and 
drink.  In  the  meantime  the  natives  place 
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at  the  base  of  the  tree  small  fruits  and  a 
vessel  containing  a  sweetened  mixture  in 
which  the  effective  constituent  is  the  juice 
of  the  tuba,  a  climbing  plant.  This  sub- 


Fig.  52.  Youthful  female  orang-outan,  about  four  years  old. 
Courtesy  New  York  Zoological  Society,  E.  R.  Sanborn, 
photographer. 


stance  in  small  quantities  induces  uncon- 
sciousness and  in  larger  amounts  death.  It 
is  used  by  the  Dyaks  in  catching  fish, 
which  it  stupefies  when  mixed'  with  the 
water.  Red  pepper  or  pepper  water  is  used 
in  some  instances  to  blind  the  animals. 
This  is  especially  effective  in  the  capturing 
of  young  specimens  after  the  parent  or 
parents  have  been  destroyed  (Lenz,  1895, 
pp.  10-12). 

A  graphic  description  of  an  attempt  to 
trap  adult  orang-outans  is  given  by  Mayer 
(1923).  The  facts  appear  in  a  popular  arti- 
cle and  are  unverifiable  by  us. 

In  general,  it  appears  that  the  orang- 
outan  is  peculiarly  difficult  to  take  alive  be- 
cause of  its  rarity,  its  extreme  arboreal- 
ness,  and  its  tendency  to  avoid  man  by 
seeking  the  depths  of  the  forest  and  when 
pursued  by  concealing  itself  in  the  tree- 
tops. 

Of  the  ability  of  this  great  ape  to  adapt 
to  conditions  of  life  in  captivity,  much  may 
be  gathered  from  the  numerous  accounts  of 
captive  specimens.  There  is  general  agree- 
ment that  adaptation  is  inversely  related  to 
age,  but  even  among  immature  individuals 
there  are  marked  differences  in  rate  and  de- 


gree of  adaptation.  It  has  commonly  been 
stated  that  climatic  factors  are  of  major 
importance  in  the  life  of  the  organism,  that 
it  is  extremely  sensitive  to  changes  in  tem- 
perature and  humidity  and  unable  to  with- 
stand their  unfavorable  influence.  On  this 
point  many  authorities  might  be  cited;  we 
mention  only  Schlegel  and  Miiller  (1839- 
44,  p.  23).  Opposed  to  the  view  that  the 
orang-outan  cannot  readily  and  success- 
fully adapt  to  variations  in  temperature  or 
moisture  or  to  widely  differing  climates  is 
Mitchell,  whose  opinion  based  upon  exten- 
sive experience  with  captive  apes  in  Lon- 
don is  summed  up  in  the  following  para- 
graphs. 

The  climate  from  which  a  bird  or  mammal 
comes  has  the  smallest  possible  relation  to  its  via- 
bility in  captivity.  A.  Heilprin  (Distribution  of 
Animals,  Int.  Sci.  Series,  vol.  Iviii.,  1887,  p.  35) 
pointed  out  the  error  of  the  common  belief  as  to 
climate  being  the  principal  factor  that  regulates 
or  controls  the  distribution  of  animals.  Amongst 
mammals  and  birds  a  vast  majority  of  species  and 
genera  regarded  as  tropical  have  an  actual  or  re- 
cent range  into  temperate  or  even  frigid  climates. 
Of  those  now  limited  to  the  tropics,  still  fewer  are 
accustomed  to  a  steady  temperature.  Some  range 
periodically  or  occasionally  to  altitudes  where 
great  cold  occurs;  others,  by  exposure  to  the  in- 
tense radiation  of  the  dry  air  of  plains  at  night, 
regularly  endure  cold  going  down  to  freezing- 
point;  whilst  many  inhabitants  of  tropical  for- 
ests (which  we  naturally  associate  with  steamy 
heat)  must  be  subjected  to  great  cold  in  their 
nocturnal  wanderings  on  the  summits  of  tall  trees. 
The  abundance  of  thick  hair  and  fur  and  of  close 
feathering  amongst  tropical  creatures  is  a  clear 
indication  that  their  Hfe  is  not  spent  basking  in 
tropical  sunlight.  Mammals  and  birds  have  the 
power  of  maintaining  their  internal  temperature 
at  a  normal  that  varies  only  within  an  extremely 
narrow  range,  notwithstanding  the  temperature 
changes  in  their  environment;  and  I  do  not  doubt, 
not  only  that  they  can  endure  considerable  cold, 
but  that  even  rapid  and  considerable  changes  of 
temperature  are  a  necessar\'  stimulus  to  their 
viability. 

On  the  other  hand,  there  are  cases  where  the 
change  to  the  climate  of  London  is  certainly  tr\  - 
ing,  but  these  occur  not  amongst  tropical  but 
temperate  or  arctic  animals.  The  production  of  a 
thick  coat  against  the  onset  of  winter  cold,  and 
its  doffing  when  summer  approaches,  appear  not 
to  be  direct  reactions  to  temperature  but  organic 
rhythms  adapted  to  the  seasons  in  the  natural 
habitat  of  the  animals.  Thus  animals  from  the  far 
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North,  accustomed  to  the  short  arctic  summer,  re- 
tain their  thick  coats  in  this  climate  long  after 
their  possession  is  cumbersome.  Still  worse  is  the 
case  of  animals  brought  from  South  temperate 


Fig.  53.  Mature  male  orang-outan,  Max,  drawn  from  life 
while  captive  in  Paris.  From  Delisle,  1895,  plate  II,  by 
permission  du  Museum  d'Histoire  Naturelle. 


zones,  which  begin  to  moult  their  thick  coats 
when  our  winter,  their  summer,  approaches.  I 
have  not  information  as  to  how  soon  if  ever  these 
rhythms  readjust  themselves  to  the  reversed  con- 
ditions. It  is  clear,  on  the  other  hand,  that  part  at 
least  of  the  mechanism  by  which  coats  become 
warmer,  is  direct  stimulation  from  the  surround- 
ing temperature,  and  such  different  creatures  as 
Carnivora  and  Baboons  rapidly  get  better  coats 
when  exposed  to  the  open  air.  The  seasonal 
rhythms  connected  with  breeding  are  also  a  cause 
of  mortality  to  young  or  adults,  when  the  con- 
ditions of  climate  are  reversed.  Birds  from  the 
Southern  hemisphere,  if  they  survive,  appear  to 
readjust  themselves  in  this  respect;  it  is  more 
doubtful  if  mammals  do  so. 

The  idea  that  it  is  a  fundamental  necessity  to 
protect  healthy  adult  mammals  and  birds  from 
cold  by  providing  them  with  artificial  heat  is 
fallacious.  The  supreme  necessity  is  free  access  to 
open  air.  In  most  cases  this  should  be  combined 
with  shelter  from  rain  and  wind,  and  in  some 
cases  the  shelter  should  be  supplied  with  artificial 
heat — perhaps  often  even  in  excess  of  what  is  now 
customary — but  only  so  far  as  it  can  be  arranged 
without  any  detriment  to  fresh  air.  I  think  this  is 
probably  specially  important  in  the  case  of  noc- 
turnal animals;  as  we  are  accustomed  to  see  these 


asleep  all  day  in  the  warmest  corner  given  them, 
we  are  disposed  to  forget  that  at  night  they  move 
about  actively  often  in  great  cold. 

For  all  mammals  and  birds  steady  exposure  to 
an  even  temperature  is  unnatural  and  unhealthy; 
change  is  a  necessary  stimulus,  and  permanent 
existence  indoors  is  the  worst  possible  condition 
for  viability  and  longevity.  (P.  Chalmers  Mitchell, 
1911,  pp.  543-544-) 

We  have  quoted  the  opinion  of  Mitchell 
with  approval,  and  we  would  further  state 
that  our  own  experience  with  captive 
orang-outans,  as  well  as  other  manlike 
apes,  is  entirely  confirmatory  of  his  obser- 
vations and  in  our  judgment  justifies  his 
general  conclusion  that  a  high  degree  of 
adaptableness  to  climatic  factors  is  pos- 
sessed by  the  primates.  Requisite  instead 
of  the  particular  climate  of  birth  or  con- 
stancy of  temperature  and  humidity  is  the 
possibility  of  self-protection  through  shel- 
ters, bedding  material,  clothing,  or  cover- 
ings. 

The  experience  of  those  who  have  suc- 


Fig.  54.  Old  male  orang-outan,  Maurice,  with  immense 
cheek  pads  and  fold  of  skin  at  throat.  Drawn  from  life 
while  captive  in  Paris.  From  Delisle,  1895,  plate  I,  by 
permission  du  Museum  d'Histoire  Naturelle. 


cessfully  kept  orang-outans  in  captivity 
indicates  need  of  sufficient  space  and  free- 
dom for  exercise  and  play.  This  is  espe- 
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cially  important  for  young  specimens.  The 
adults  and  the  a<^ed  are  relatively  inactive, 
lackintj,  it  would  seem,  spare  energw  (iiven 
a  reasonable  amount  of  freedom  of  action, 
preferably  with  trees  or  other  objects  which 
can  be  climbed,  sunshine,  fresh  air,  and 
suitable  shelters  from  wind,  rain,  sun,  and 
fluctuations  of  temperature  or  moisture, 
even  the  mature  orang-outan  may,  and 
often  does,  adapt  fairly  well  to  captivity. 

Of  the  dietary  requirements  of  the  orang- 
outan  nothing  is  definitely  known.  A  bal- 
anced ration  has  not  been  developed  and 
captive  specimens  are  fed  according  rather 
to  the  convenience,  whims,  or  prejudices 
of  their  keepers  or  their  own  expressed  de- 
sires than  in  the  light  of  scientifically  deter- 
mined nutritional  information.  Xo  curves 
of  growth  are  available  for  the  orang-outan. 
and  in  the  absence  of  information  concern- 
ing the  normal  rate  of  growth  and  the  char- 
acteristics of  balanced  ration,  doubtless  the 
safe  course  in  maintaining  captives  is  to  fol- 
low the  human  dietetic  rules,  accustoming 
the  animals  to  a  varied  diet  and  regulating 
quantity  as  w^ell  as  variety  in  accordance 
with  physiological  condition  of  the  organism 
and  its  appetite.  What  little  is  known  about 
the  general  physiology  of  the  orang-outan 
is  indicated  by  brief  statements  or  refer- 
ences in  Sonntag  (1924a). 

There  are  also  certain  social  conditions 
and  requirements  for  adaptation,  and  al- 
though they  seem  to  be  far  less  important 
for  the  orang-outan  than  for  the  chimpan- 
zee, there  are  reasons  for  supposing  that 
they  deserve  attention.  In  other  words,  to 
keep  the  orang-outan  in  complete  isolation 
from  others  of  its  kind  and  other  organ- 
isms, and  without  even  occasional  human 
companionship  for  play  and  exercise,  is 
likely  to  prove  unfavorable  to  adaptation 
in  captivity. 

The  domestication  of  the  orang-outan 
has  never,  it  seems,  been  completely 
achieved.  They  occur,  to  be  sure,  as  pets, 
stage  performers,  and  domestic  servants, 
but  in  no  one  of  these  capacities  are  they 
wholly  successful.  As  pets  they  rank  next 
to  the  chimpanzee  in  the  opinion  of  most 


observers,  although  there  are  those  who 
prefer  them  to  the  chimpanzee.  They  are 
more  readily  adaptable  to  captive  condi- 
tions, more  friendly,  playful,  and  enter- 
taining than  the  gibbon  and  gorilla,  but 
distinctly  less  so  than  the  chimpanzee.  Ex- 
cept in  the  early  stages  of  life,  their  awk- 
wardness and  unsightliness  count  against 
them.  We  shall  not  in  this  connection  cite 
authorities,  for  almost  every  description  of 
a  captive  orang-outan  refers  more  or  less 
explicitly  to  such  facts  as  in  our  opinion 
justify  the  above  varieties  of  general  state- 
ment. 

As  stage  performer  the  orang-outan  is 
rare  by  comparison  with  the  chimpanzee. 
It  is  readily  trained  to  manlike  habits  of 
eating,  drinking,  and  occasionally  to  care 
for  its  quarters,  but  it  is  not  so  well 
adapted  either  structurally  or  tempera- 
mentally to  acts  of  skill  and  to  entertain- 
ing performances  as  the  chimpanzee.  Au- 
thorities differ  as  to  capacity  for  training, 
some  asserting  that  it  is  even  more  easily 
trained  than  the  chimpanzee,  but  the  ma- 
jority maintain  the  opposite.  Occasionally 
a  performing  orang-outan  is  discovered, 
but  for  every  such  there  appear  perhaps  a 
dozen  or  a  score  of  chimpanzees.  Several 
orang-outans  w^ell  known  in  their  time  in 
Europe  are  mentioned  by  Knauer  (1915). 

As  laborer  or  domestic  servant  the  orang- 
outan  is  relatively  successful.  Apparently 
it  takes  more  kindly  to  work  or  drudgery 
than  does  the  chimpanzee,  but  seldom  has 
it  been  so  thoroughly  domesticated  and 
broken  to  manlike  habits  that  it  willingly 
and  wath  good  nature  performs  monotonous 
acts.  The  scanty  records  seem  to  indicate 
that  it  is  considerably  superior  to  the  chim- 
panzee and  that  occasionally  an  individual 
is  really  useful  to  its  owner.  The  relia- 
bility of  the  reports  we  are  inclined  to 
question,  and  their  scantiness  justilies  the 
general  statement  that  the  potential  value 
of  this  great  ape  as  a  servant  of  man  is 
economically  negligible.  Among  those  who 
have  contributed  first-  or  secondhand  ob- 
servations on  this  subject  are  Schouten 
(1707),  Rennie  (1838),  Garner  (1892 ). 
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To  sum  up  our  discussion  of  domestica- 
tion, even  at  its  best  the  orang-outan  is 
only  partially  domesticated.  Tamed  it  may 
be,  as  pet,  performer  of  tricks,  or  manual 
laborer,  but  neither  its  physique  nor  its 
temperament  qualifies  it  highly  for  any  one 
of  these  specialized  relations  to  man. 

All  authorities  who  have  basis  for  opin- 
ion agree  that  the  orang-outan  has  re- 
markable strength  and  vitality.  In  support 
of  the  general  assertion  we  call  upon  Vos- 
maer  (1778),  Schlegel  and  Miiller  (1839- 
44),  Deniker  (1882),  Wallace  (1869),  and 
Bauman  (1923).  Especially  in  the  stories 
of  hunters  appear  frequent  accounts  of  the 
amazing  strength  of  the  animals  when 
hunted,  and  notably  when  wounded,  in 
breaking  off  and  using  branches,  and  no 
less  frequent  are  the  accounts  of  difficulty 
in  killing  adults. 

Of  the  diseases  and  disabilities  to  which 
the  orang-outan  is  subject  in  nature  almost 
nothing  is  known  (Keith,  1896,  19 14). 
Sonntag  (1924a)  is  our  most  recent  au- 
thority for  this  generalization.  Inferences 
have  been  drawn  from  the  condition  of 
captured  animals  as  to  the  liability  of  the 
species  to  diseases  and  senile  changes  which 
are  characteristic  of  man,  but  so  uncertain 
are  these  inferences  that  they  barely  de- 
serve mention.  Senility  certainly  manifests 
itself  in  marked  changes  throughout  the 
skeleton,  and  most  of  the  estimates  of  age 
are  based  on  condition  of  teeth,  skull,  and 
other  skeletal  remains  of  specimens.  The 
natives,  according  to  Hornaday's  report 
(1885,  p.  362),  believe  that  the  orang- 
outans  in  Borneo  are  subject  to  certain 
fevers  and  when  afflicted  seek  the  river 
banks.  Numerous  evidences  of  broken 
bones  and  flesh  wounds  on  face  and  limbs 
from  fighting  are  noted  in  specimens  which 
have  been  killed  or  taken  alive.  Evidently 
the  males  are  prone  to  fight,  and  Hornaday 


believes  that  occasionally  they  are  pecul- 
iarly and  aggressively  pugnacious  (1885,  P- 
402).  Sonntag  (1924a,  p.  438)  refers  to 
Duckworth  (1912)  as  describer  of  numer- 
ous skeletal  fractures  resulting  presumably 
from  falls.  It  appears  from  all  the  evidence 
that  the  animals  are  able  to  survive  very 
grave  injuries. 

Of  natural  enemies  they  have  almost 
none,  and  it  is  highly  doubtful  whether 
adults  are  attacked  by  any  animal  of  prey. 
For  such  scant  information  as  we  have 
discovered  we  refer  to  Schlegel  and  Miiller 
(1839-44,  pp.  26-27)  and  to  Wallace 
(1856a,  pp.  28-29),  from  whose  accounts, 
based  primarily  on  native  reports,  it  would 
seem  that  the  crocodile  is  a  formidable  foe 
of  the  orang-outan  and  that  some  of  the 
large  members  of  the  cat  tribe  may  occa- 
sionally destroy  immature  specimens,  al- 
though it  is  not  indicated  that  they  com- 
monly attack  adults. 

Although  undoubtedly  hundreds  of 
orang-outans  have  died  in  captivity,  and 
even  within  reach  of  scientific  observers, 
the  cause  of  death  has  seldom  been  defi- 
nitely determined  save  in  certain  zoological 
gardens  where  records  of  autopsy  are  sys- 
tematically kept.  From  such  data  as  have 
accumulated  it  appears  that  internal  para- 
sites, respiratory  disorders,  disorders  of  the 
digestive  system,  diseases  of  the  bones,  and 
certain  other  types  of  affliction  which  ap- 
pear also  in  man,  are  common  causes  of 
death.  The  subject  is  one  which,  although 
of  extreme  importance  to  those  who  would 
keep  and  use  the  animals,  is  so  inade- 
quately considered  in  the  literature  that  we 
are  unable  to  cite  authorities.  The  follow- 
ing are  some  of  the  references  from  which 
we  have  drawn  information:  Schmidt 
(1878,  p.  193),  Reuvens  (1889,  P-  185), 
Sonntag  (1924a,  p.  447),  Yerkes  (1925, 
pp.  234  ff.). 
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SOCIAL  RELATIONS 

THE  oran<^-outan  appears  to  be  dis- 
tinctly individualistic  as  contrasted 
with  the  collectivistic  gibbon.  It  is 
the  least  gregarious  of  the  manlike  apes 
and  in  maturity  especially  it  tends  to  seek 
isolation.  The  family  group  is  the  social 
unit,  but  of  its  nature  and  constitution  al- 
most nothing  is  definitely  known.  Except 
during  the  mating  season  the  adult  males 
live  alone,  and  it  is  said  that  the  females 
go  off  by  themselves  to  bear  their  young. 
Schlegel  and  Miiller  (1839-44,  p.  13)  re- 
port that  the  old  females  often  are  found 
two  or  three  together,  sometimes  accom- 
panied by  young.  At  times,  in  addition  to 
a  clinging  infant,  there  is  an  accompani- 
ment of  one  or  more  semidependent 
youngsters. 

Little  is  known  about  social  life  and  re- 
lations, and  such  statements  as  we  have 
made  are  based  upon  mere  fragments  of 
information.  Schlegel  and  Miiller,  Wal- 
lace, and  Hornaday,  our  chief  original 
sources  of  observational  data,  agree  that 
the  animal  exhibits  marked  preference  for 
life  either  in  isolation  or  in  very  small 
social  groups,  and  further  that  the  indi- 
viduals are  not  sociable.  It  would  then  ap- 
pear that  the  gibbon  and  orang-outan  rep- 
resent extremes  in  social  tendency  and  that 
the  chimpanzee  and  gorilla  are  intermedi- 
ate. 

In  a  general  discussion  of  sociological 
differences  between  savages  and  anthro- 
poids, Descamps  (1920)  affirms  that  the 
anthropoid  family  is  less  stable  than  that 
of  the  savage;  further,  that  it  is  composed 
of  a  male,  a  female,  and  young,  who  leave 
the  parents  at  about  three  years  of  age.  Of 
the  orang-outan  he  states  that  the  young 
leaving  their  parents  at  this  early  age  form 
separate  groups.  There  is  an  increasing 


tendency  toward  solitariness  as  age  ad- 
vances, and  the  old  males  spend  most  of 
their  time  alone,  whereas  the  females  live 
with  their  young.  The  main  reason,  re- 
marks this  author,  for  isolation  or  small 
social  groups  in  the  orang-outan  is  the 
scarcity  of  food.  Each  individual  in  order 
to  live  must  reserve  to  itself  a  certain  ter- 
ritory. In  Africa,  where  food  is  more  abun- 
dant, this  tendency  is  not  so  apparent 
among  the  anthropoid  apes. 

While  accepting  what  Descamps  offers 
as  facts,  one  may  question  his  explanation 
of  the  individualism  of  the  orang-outan.  It 
is  pertinent  to  remark  that  in  the  same 
geographical  area  are  found  the  most  gre- 
garious and  the  least  gregarious  of  the  an- 
thropoid apes,  namely,  the  gibbon  and  the 
orang-outan.  Probably  structure  and  psy- 
chobiological  constitution  are  quite  as  im- 
portant conditions  of  social  relations  and 
mode  of  life  as  are  the  nature  and  distri- 
bution of  the  food  supply. 

Intimately  related  to  the  facts  consid- 
ered by  Descamps  are  the  migrations  of 
the  orang-outan.  It  is  doubtful  whether 
these  may  be  considered  social  phenomena, 
but  certainly  they  are  correlated  with  food 
supply  and  the  seasonal  growth  and  ripen- 
ing of  foods.  It  is  pointed  out  by  Schlegel 
and  Miiller  that  since  the  orang-outan,  a 
large  animal,  subsists  chiefly  on  vegetable 
products  it  is  naturally  compelled,  in  order 
to  obtain  the  foods  which  it  prefers,  to 
move  from  region  to  region.  Migrations,  it 
is  noted,  occur  more  or  less  regularly;  thus 
the  animal  at  a  certain  season  appears  in 
the  southern  interior  of  Borneo.  ''He  an- 
nounces himself  usuallv  by  a  grumbling 
sound  which  may  be  heard  from  time  to 
time  during  the  night.  His  stay  in  a  given 
place  lasts  no  longer  than  the  supply  of 
food."  (Schlegel  and  ^Miiller,  1839-44,  p. 
20.) 
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Durin<i  the  fruit  season,  which  is  from  the  mid- 
dle of  January  to  the  first  of  May,  the  food  of 
the  oranfj  is  the  durian,  mangosteen  and  ram- 
butan  which  are  usually  found  upon  the  hills. 
There  are  also  other  fruits  which  ripen  at  differ- 
ent times,  such  as  the  raso  and  kapayang,  but  of 
the  former  the  orangs  eat  the  shoots  only.  Be- 
sides these  they  devour  the  shoots  of  the  Pan- 
danus,  and  also  the  leaves  of  certain  trees.  Dur- 
ing the  hot  months  of  May,  June  and  July,  they 
retire  far  into  the  depths  of  the  forest  and  are 
exceedingly  difficult  to  find,  but  during  the  season 
of  the  heaviest  rains,  i.e.,  from  August  to  Novem- 
ber, when  the  forests  are  quite  flooded,  the  orangs 
are  found  in  the  vicinity  of  the  rivers.  (Hornaday, 
1879,  pp.  444-445.) 

The  statements  of  Schlegel  and  Miiller 
and  Hornaday  are  supported  also  by  those 
of  Shelf ord  (191 6,  p.  3),  who  observes 
that  the  animal  is  a  great  traveler,  seldom 
remains  in  a  district  for  any  considerable 
length  of  time,  and  suggests  as  explanation 
the  fact  that  its  dependence  upon  fruits 
compels  migration. 

Authorities  agree  that,  in  their  relations 
with  one  another  and  with  other  types  of 
animal,  orang-outans  are  not  ordinarily 
aggressive  or  quarrelsome.  The  males,  it  is 
well  attested,  may  fight  with  one  another, 
but  even  they  seek  to  avoid  hunters  and 
defend  themselves  only  when  at  bay.  Again 
we  call  upon  Schlegel  and  Miiller,  Wallace, 
and  Hornaday,  for  supporting  observa- 
tions. 

Varied  evidence  of  interest  of  orang- 
outans  in  other  animals  appears  in  de- 
scriptions of  behavior  of  captive  specimens. 
The  social  behavior  varies  extremely  in 
these  several  accounts,  but  in  reading  them 
it  is,  of  course,  needful  to  consider  the 
facts  of  age,  sex,  experience,  and  tempera- 
ment. Commonly  the  creatures  are  friendly 
with  man  and  their  confidence  is  easily  won 
by  kindly  and  fair  treatment.  Varied  sci- 
entific value  appears  in  descriptions  of  the 
social  relations  of  orang-outans  with  other 
animals  as  reported  by  Grant  (1828), 
Warwick  (1832),  Schlegel  and  Miiller 
(1839-44),  Schmidt  (1878),  Hornaday 
(1879,  1885),  Priemel  (1908),  Sokolowsky 
(1908),  and  Heck  (1922).  But  in  no  in- 
stance is  reasonably  complete  and  sys- 
tematic account  of  social  relations  in  the 


species  or  family  group  offered.  Apparently 
this  information  is  not  available.  Presum- 
ably it  has  proved  extremely  difficult  to 
obtain  in  nature,  and  probably  it  has  never 
ha])pened  that  individuals  constituting  a 
harmonious  social  group  became  available 
in  captivity  for  observation  by  a  student  of 
behavior. 

The  patchwork  of  facts  which  the  litera- 
ture supplies  seems  to  indicate  a  very  high 
degree  of  self-sufficiency  in  amusement  or 
in  daily  tasks  on  the  part  of  even  the  voung 
or  immature  orang-outan.  He  is  not  ordi- 
narily lacking  in  interest  or  curiosity,  but 
as  contrasted  with  the  chimpanzee  he  is  far 
more  self-contained  and  individuallv  re- 
sourceful. Somewhat  illuminating  in  this 
connection  are  the  descriptions  of  response 
to  mirror  images  as  given  by  Grant  and 
Schmidt.  Of  these  authors  the  former  con- 
tributes meagerly. 

Monkeys  in  general  evince  much  surprise  on 
seeing  themselves  in  a  looking-glass.  Our  Hojno 
sylvestris  [orang-outan],  however,  exhibits  no 
emotion  whatever  at  the  reflection  of  his  own 
rueful  countenance.  This  is  rather  remarkable, 
considering  the  curiosity  that  he  exhibits  on  any 
other  point.  (Grant,  1828,  p.  12.) 

Schmidt  provides  a  more  detailed  and 
valuable  description  of  the  behavior  of  a 
young  male  orang-outan  when  confronted 
with  a  large  mirror. 

Noticing  the  strange  object  he  quietly 
approached  it  and  observing  the  reflection 
of  the  cage  paused  as  if  in  response  to  the 
sudden  change  in  his  visual  surroundings. 
Presently  his  curiosity  drew  him  to  the 
mirror,  but  he  approached  without  the 
haste,  restlessness,  and  other  emotional  ex- 
pressions commonly  exhibited  bv  baboons 
and  other  monkeys.  Seeing  his  image  in  the 
glass  he  paused  suddenly,  his  hair  bristled, 
his  lower  lip  was  protruded  and  he  hur- 
riedly retreated  to  the  furthest  end  of  the 
cage.  Shortly  regaining  his  confidence  he 
again  approached  the  mirror  as  if  to  in- 
vestigate the  strange  phenomenon,  but  once 
again  his  courage  failed  and  he  fled  from 
the  image.  Somewhat  later,  convinced  it 
seemed  that  there  was  no  danger,  he  sat 
before  the  glass  and  looked  intently  at  the 
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image.  Then  he  grew  bolder  and,  as  the  au- 
thor puts  it,  dared  to  defy  his  enemy,  not 
as  do  monkeys  with  cries  and  vigorous 
movements  but  by  spitting  at  him.  As  this 
means  of  aggression  failed  to  provoke  re- 
sponse, he  took  up  a  wooden  hammer  and 
flung  it  at  the  image.  Crusts  of  bread  were 
thrown  also  so  that  they  struck  the  head 
of  the  mirror  image.  When  the  glass  was 
moved  slowly  toward  him  he  became  ex- 
cited and  hastily  fled  to  the  rear  of  his 
cage.  But  again  reassured  by  lack  of  ag- 
gressiveness on  the  part  of  the  image,  he 
became  friendly  in  his  actions  and  produc- 
ing a  ball  displayed  it,  rolling  it  about,  and 
apparently  invited  the  other  animal  to  play 
with  it.  Also  he  brought  a  piece  of  paper 
and  holding  it  toward  the  image  waved  it 
to  and  fro  as  he  was  wont  to  do  in  at- 
tracting the  attention  of  a  child. 

Schmidt  expresses  the  opinion  that  the 
orang-outan  did  not  recognize  himself, 
since  he  made  no  movements  or  grimaces. 
People  as  imaged  in  the  mirror  he  appar- 
ently recognized,  for  at  times  he  would 
gaze  at  their  images  and  then  look  around 
at  them  as  if  to  assure  himself  they  were 
actually  present.  The  mirror  finally  was 
removed  lest  this  captive  ape  should  be- 
come too  much  attached  to  his  new  com- 
panion, and  it  is  said  that  the  disappear- 
ance of  the  image  amazed  the  orang-outan 
not  less  than  its  appearance.  For  a  time  he 
continued  to  gaze  at  the  place  on  the  wall 
where  the  new  world  had  appeared  to  him 
and  he  approached  it  from  all  directions  in 
turn  as  if  to  assure  himself  that  nothing 
remained.  (Schmidt,  1878,  pp.  230-232.) 

Response  to  the  mirror  image  is  signifi- 
cant alike  in  studies  of  social  relations, 
self-consciousness,  and  aspects  of  intelli- 
gent adaptation.  We  have  not  discovered 
more  sustained  and  detailed  observation  of 
the  behavior  of  the  orang-outan  in  pres- 
ence of  mirror  images  than  that  of 
Schmidt.  Evidently  there  is  need  of  further 
development  and  utilization  of  the  method 
in  displaying  or  demonstrating,  if  not  also 
in  analyzing,  the  social  behavior  of  the 
ape. 


Statements  concerning  the  playfulness  of 
the  orang-outan  are  somewhat  contradic- 
tory, due  possibly  to  the  extreme  variations 
in  behavior  with  age.  It  is  definitely  known 
that  the  young  animals  are  somewhat  play- 
ful among  themselves  and  eagerly  seek 
amusement  by  contact  with  other  animals. 
In  common  with  the  other  anthropoid  apes 
they  show  marked  preference  for  children 
as  contrasted  with  human  adults. 

A  few  fragments  of  description  will  il- 
lustrate our  general  statements. 

Of  the  young  orang-outan  observed  by 
him  on  shipboard  Abel  notes  that  it  made 
friends  of  some  human  associates  but  paid 
little  attention  to  some  small  monkeys 
which,  however,  persistently  sought  its 
company.  Favorite  forms  of  amusement 
were  hanging  by  his  arms  from  ropes  and 
romping  with  the  ship  boys. 

He  would  entice  them  into  play  by  striking 
them  with  his  hand  as  they  passed,  and  bounding 
from  them,  but  allowing  them  to  overtake  him 
and  engage  in  a  mock  scuffle,  in  which  he  used 
his  hands,  feet,  and  mouth.  If  any  conjecture 
could  be  formed  from  these  frolicks  of  his  mode 
of  attacking  an  adversary,  it  would  appear  to  be 
his  first  object  to  throw  him  down,  then  to  secure 
him  with  his  hands  and  feet,  and  then  wound  him 
with  his  teeth.  (Abel,  1818,  pp.  327-328.) 

Of  the  social  relations  of  a  female  orang- 
outan  and  a  male  chimpanzee  in  captivity 
Warwick  (1832,  pp.  306-307)  says  that 
there  was  no  indication  of  mutual  attach- 
ment or  tenderness  and  that  the  compan- 
ionable and  sociable  habits  of  the  chimpan- 
zee far  exceeded  those  of  the  orang-outan. 
Use  of  objects  as  playthings  has  repeatedly 
been  observed  and  reported.  Of  the  young 
male  whose  response  to  a  mirror  image  has 
already  been  described,  Schmidt  (1878,  p. 
225)  notes  that  it  used  tree  trunk,  rope, 
ladder,  bars  of  cage,  wooden  ball,  and 
wooden  hammer  as  means  of  amusement. 
Thus  Hornaday  describes  the  playful  be- 
havior of  one  of  his  young  orang-outan 
captives : 

The  Old  Man  soon  grew  fat  and  mischievous, 
and  always  did  his  best  to  amuse  me.  Many  an 
absurd  childish  game  we  played  upon  the  floor  in 
highly  undignified  fashion.  One  of  his  favorite 
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tricks  was  to  seize  my  hanfl  suddenly,  draw  it  to 
his  mouth,  and  make  a  feint  of  giving  it  a  ter- 
rible bite.  But  he  always  knew  that  he  must  bite 
gently,  which  is  more  than  can  be  said  of  any 
human  infant  I  ever  experimented  with.  Often  he 
would  entertain  me  for  half  an  hour  by  making 
the  most  comically  wry  faces,  for  which  his 
broad,  india-rubber  lips  were  specially  adapted. 
He  was  also  a  great  contortionist,  and,  having  no 
ligamenlum  teres,  the  freedom  with  which  he  used 
his  legs  was  at  first  quite  surprising.  (Hornaday, 
i88s,  p.  383.) 

According  to  Miller  (1896)  "never  do 
the  hunters,  or  the  natives  of  Borneo, 
where  this  baby  [orang-outan]  lives,  see 
troops  of  youngsters  at  play  together  in  the 
woods,  as  they  do  of  other  young  monkeys, 
but  each  young  orang  stays  quietly  with 
his  mother  till  he  is  able  to  care  for  him- 
self." Because  this  authority  is  dependent 
upon  the  observations  of  others  and  has 
adduced  no  new  evidence,  we  are  inclined 
to  question  the  reliability  of  her  generaliza- 
tion and  to  infer  from  the  entirely  unsatis- 
factory information  at  our  command  that 
if  young  orang-outans  do  not  play  together 
on  the  ground  as  do  chimpanzees  and  go- 
rillas, they  probably  use  the  trees  and  vines 
of  the  jungle  as  their  natural  playground. 
Not  only  do  captive  young  orang-outans 
play  together  freely,  although  by  no  means 
so  boisterously  as  do  some  of  the  other 
anthropoid  apes,  but  occasionally  they 
have  been  observed  to  invent  simple  modes 
of  amusement  in  the  nature  of  games  or 
novel  motor  expressions. 

The  following  from  Priemel  (1908,  p. 
82)  is  an  admirable  illustration.  This  au- 
thor tells  of  the  clownlike  behavior  of  a 
captive  female  orang-outan  whose  favorite 
toy  among  wooden  hoops,  balls,  and  rings 
was  a  wooden  rocking-horse.  This  ape  in- 
vented a  dance  which  the  observer  presents 
as  an  excellent  example  of  the  modern  art. 
Standing  with  body  weight  on  the  left  foot 
and  on  the  right  in  turn,  the  animal  thrust 
its  right  hand  straight  forward,  then  flung 
it  to  its  side,  simultaneously  striking  its 
breast  with  the  left  hand  and  then  revers- 
ing the  movement  with  the  arms  and 
hands.  As  a  variation,  the  body  was  turned 
through  360  degrees  on  one  foot. 


The  sum  of  our  present  knowledge  of 
the  social  relations  of  the  orang-outan 
justifies  the  tentative  conclusion  that  it  is 
relatively  quiet,  placid,  slothful,  and  self- 
sufficient.  For  it  social  stimuli  and  social 
environment  have  far  different  and  almost 
certainly  relatively  little  value  by  compari- 
son with  the  chimpanzee.  Kohler  (1921a, 
p.  73),  in  emphasizing  the  essentially  so- 
cial nature  of  the  life  of  the  chimpanzee, 
has  quite  appropriately  questioned  the 
naturalness  of  the  adaptive  behavior  of 
this  ape  in  isolation,  and  extending  his 
generalization  he  has  suggested  that  ex- 
perimental studies  of  the  behavior  of  the 
isolated  orang-outan  may  yield  misleading 
results.  The  content  of  orang-outan  litera- 
ture would  suggest  on  the  contrary  its 
relative  independence  of  the  factors  of 
social  environment  and  its  ability  to  live 
contentedly  and  adapt  itself  with  the  usual 
measure  of  success  in  nature  or  in  cap- 
tivity as  an  isolated  individual.  We  have 
put  the  case  strongly  merely  to  bring  into 
clear  light  the  remarkable  contrast  in  social 
relations  between  the  orang-outan  of  the 
Indies  and  the  chimpanzee  of  Africa. 

LIFE  HISTORY 

To  follow  the  psychobiological  history  of 
the  orang-outan  from  conception,  through 
development  and  senile  decline,  to  death  is 
impossible  because  of  the  extreme  paucity 
of  information.  The  reproductive  behavior 
of  the  wild  ape  is  practically  unkno\\'n. 
Doubtless  phases  of  it  have  been  observed, 
but  for  one  reason  or  another  scientific  rec- 
ords have  not  been  made.  There  are  some 
references  to  sex  behavior,  but  only  in  one 
case,  that  of  Fox  (1929),  is  scientific  value 
conspicuous.  Vosmaer  (1778,  p.  17)  men- 
tions the  examination  of  a  kitten  by  a  fe- 
male orang-outan  whose  behavior  suggested 
sexual  interest;  and  Pocock  (1906,  p.  562. 
footnote)  states  that  masturbation  is  by  no 
means  uncommon  in  the  males  of  certain 
anthropoid  apes,  including  the  orang-outan. 
but  rarely  occurs  in  the  females.  Under  the 
^promising  title,  The  Sexual  Life  of  the  An- 
thropoid Apes,  Sokolowsky  (1923),  after 
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commenting  on  morphological  characters 
of  sex^  indicates  lack  of  available  infor- 
mation concerning  sex  behavior  in  the 
orang-outan.  Sonntag  (1924,  p.  269)  states 
without  qualification,  and  apparently  with 
intended  application  to  the  three  great 
apes,  that  copulation  occurs  in  the  position 
characteristic  of  quadrupeds.  Whereas  Fox 
(1929)  describes  the  copulatory  position  in 
orang-outan  as  face  to  face. 

That  there  is  a  definite  mating  season, 
and  consequently  also  seasonal  production 
of  young,  is  implied  by  the  reference  of 
naturalistic  observers  to  the  social  relations 
of  the  sexes,  but  we  have  failed  to  find  defi- 
nite statements  or  evidences  concerning  the 
seasonal  relations  of  reproductive  activities 
or  the  time,  place,  or  circumstances  of 
parturition.  Only  one  instance  of  the  breed- 
ing of  orang-outans  in  captivity  has  been 
discovered  (Fox,  1929).  Evidently  our 
knowledge  of  the  ontogenesis  of  sexual  be- 
havior, including  such  important  assem- 
blages of  phenomena  as  sex  play  and  mat- 
ing, is  in  its  beginnings.  One  marvels  at 
this  because  although  certain  of  the  phe- 
nomena may  be  difficult  to  observe,  this 
cannot  be  true  of  all,  and  it  would  seem 
that  competent  naturalists,  if  interested  in 
life  history,  should  already  have  contrib- 
uted much  more  largely  to  the  fund  of 
information. 

The  age  of  sexual  maturity,  although  not 
definitely  ascertained  for  either  sex,  is 
thought  to  approximate  eight  years  in  the 
female  and  ten  in  the  male.  Some  of  the 
evidences  in  support  of  this  statement  will 
be  presented  in  the  following  discussion  of 
the  phenomenon  of  menstruation. 

After  noting  that  Buffon  considered 
menstruation  specifically  human,  Blumen- 
bach  (1775,  pp.  90  and  182  of  1865  ed.) 
indicates  his  agreement,  and  although  he 
does  not  refer  to  the  orang-outan,  it  may 
safely  be  inferred  that  he  meant  to  include 
it  in  his  generalization. 

Mention  of  the  failure  of  what  appears 
to  have  been  an  adult  female  to  menstruate 
is  made  by  Vosmaer  (1778,  p.  13),  who 
states  that  particular  attention  was  given 


to  the  question  of  menstruation,  but  with 
negative  result. 

Uninfluenced  it  would  seem  by  desire  ta 
distinguish  man  sharply  from  the  other 
primates,  d'Obsonville  (1783,  p.  370)  as- 
serts that  the  orank-outank  (used  as  in- 
clusive of  chimpanzee  and  orang-outan) 
exhibits  periodic  menstrual  flow.  He  is 
cited  on  this  point  by  Monboddo  (1784,  p. 
361)  and  Grant  (1828,  p.  19). 

In  a  female  weighing  sixty-six  pounds, 
and  estimated  as  seven  years  old,  Priemel 
(1908,  p.  84)  failed  to  discover  evidence 
of  menstruation.  Possibly  this  was  due  to 
the  conditions  of  captivity,  since  it  is  now 
well  known  that  improper  nutrition  and 
otherwise  unfavorable  or  unhealthy  condi- 
tions of  captive  existence  may  radically 
alter  or  interfere  with  physiological  proc- 
esses. 

The  subject  is  briefly  referred  to  by 
Sonntag  (1924,  pp.  269-270),  who  in  sum- 
marizing information  indicates  without  ex- 
plicit statement  that  the  menstrual  phe- 
nomenon appears  in  the  orang-outan,  but 
says  "nothing  is  known  of  the  duration, 
periodicity  or  quantity  of  the  menstrual 
discharge  in  the  Gorilla  and  Orang." 

Considering  the  fragmentary  and  utterly 
unsatisfactory  evidence,  we  may  tentatively 
conclude  that  menstruation  normally  oc- 
curs, presumably  with  approximately  the 
same  periodicity  as  in  man. 

From  observation  of  a  group  of  orang- 
outans  at  the  Abreu  primate  colony,  Ha- 
vana, Cuba,  Yerkes  (1925,  P-  55)  infers, 
that  a  male  specimen,  estimated  to  be  not 
less  than  ten  years  old,  was  adult,  and  that 
two  females  estimated  at  six  to  eight  years 
old  were  not  yet  sexually  mature. 

On  the  period  of  prenatal  life  or  gesta- 
tion also  there  is  a  dearth  of  information. 
D'Obsonville  (1783,  p.  370)  gives  the  term 
as  seven  months,  but  qualifies  his  state- 
ment by  saying  that  the  animals  do  not 
breed  in  captivity  and  that  the  duration  of 
prenatal  life  probably  is  estimated  from 
the  observation  of  females  captured  during 
pregnancy. 

In  our  own  time,  Keith,  from  careful 
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examination  of  the  recorded  evidences,  of- 
fers the  following  as  his  opinion. 


Fig.  57.  Maggie  and  son.  Maternal  restraint.  I'hotograph 
by  Newton  Hartman,  courtesy  Philadelphia  Zoological 
Garden. 

In  ordinary  monkeys  the  prenatal  life-period  is 
seven  months;  the  period  of  growth — of  infancy 
and  adolescence — is  about  seven  years,  and  the 
total  span  of  hfe  about  21  years.  In  anthropoids 
the  prenatal  period  is  apparently  nine  months,  the 
same  as  in  man;  the  period  of  growth  about  12 
years,  and  judging  from  the  wear  of  the  teeth  and 
the  changes  which  took  place  in  the  skull  and 
skeleton  with  age,  it  was  possible  that  the  full 
term  of  life  amongst  great  anthropoids  might  ex- 
tend to  35  or  40  years.  (1914,  p.  224.) 

It  is  clear  enough  that  the  duration  of 
gestation  in  the  orang-outan  is  not  known. 
According  to  their  particular  bias  or  what 
they  consider  the  indications  of  evidences, 
authorities  choose  either  the  period  for  the 
monkeys,  six  to  seven  months,  or  that  for 
man,  nine  months.  We  have  failed  to  dis- 
cover satisfactory  basis  for  either  guess. 

With  reference  to  parturition,  care  of 


the  young,  and  other  aspects  of  parental 
behavior,  the  story  of  our  ignorance  re- 
peats itself.  Schlegel  and  Miiller  and  their 
copyists  without  end,  refer  to  the  tendency 
of  the  female  to  seek  isolation  somewhat 
prior  to  childbirth,  and  both  Wallace  and 
Hornaday  refer  to  single  birth  as  typical. 

These  authorities  believe  also  that  the 
mother  may  continue  to  nurse  her  offspring 
into  the  third  year.  Probably,  however,  the 
infant  is  weaned  during  the  second  year. 
Whether  the  father  assists  in  looking  after 
the  offspring  is  uncertain,  but  what  little  is 
known  about  the  segregative  tendencies  of 
the  sexes  would  suggest  the  inference  that 
the  female  is  alone  responsible  for  parental 
duty. 

The  following  announcement  from  the 


Fig.  58.  Maggie  and  son.  Photograph  by  Newton  Hartman, 
courtesy  Philadelphia  Zoological  Garden. 


Philadelphia  Zoological  Garden  is  pertinent 
and  of  unusual  interest: 

On  September  25th  an  Orang-utan  was  born  in 
the  Garden  and  is  doing  well.  This  is  the  first 
born  in  the  United  States  and,  with  the  exception 
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of  OIK-  born  in  Berlin,  Germany,  and  killed  by  its 
mother  the  second  day,  and  possibly  one  other 
born  in  Singapore,  of  which  there  is  no  clear  rec- 
ord, is  the  only  one  born  in  captivity.  The  little 
one,  a  male,  weighs  about  five  pounds.  Its  mother, 
"Maggie,"  was  acquired  in  1Q26,  and  the  father, 
"Chief  Utan,"  was  presented  to  the  Garden  by 
Mr.  B.  Dawson  Coleman,  a  Director  of  the  So- 
ciety, on  September  13,  1927.  {Bull.  Zodl.  Soc. 
Phila.,  August-September,  1928.) 

Of  the  mated  pair  in  Philadelphia  the 
female  is  supposed  to  weigh  about  130 
pounds,  the  male  about  175  pounds.  The 
animals  came  from  Sumatra.  Their  ages 
are  unknown. 

From  October,  1927,  until  April,  1928, 
"Maggie"  and  "Chief"  were  caged  to- 
gether. Pregnancy  was  first  suspected  in 
January,  1928.  The  female  suffered  severe 
and  persistent  constipation  from  February 
to  May.  During  this  interval  her  appetite 
was  poor  and  the  bowels  rarely  moved.  Late 
in  May  the  bowels  became  normal  and 
appetite  promptly  returned  (Fox,  1929,  p. 

38). 

From  May,  the  condition  of  "Maggie" 
continued  to  be  excellent.  About  the  mid- 
dle of  August  she  became  "peevish  and 
quite  irritable."  The  following  is  the  pub- 
lished account  of  the  birth: 

When  the  keeper  came  on  duty  and  made  his 
first  rounds  on  the  morning  of  September  25,  he 
found  "Maggie"  tenderly  licking  an  apparently 
normal  baby,  still  wet,  and  with  cord  and  pla- 
centa still  attached.  Observations  were  limited  as 
it  was  thought  best  not  to  risk  disturbing  her. 
During  the  day  the  little  one  was  seen  to  move 
about  in  the  mother's  arms,  at  times  reaching  up 
toward  her  face.  "Maggie"  remained  lying  down 
the  entire  day,  cuddling  her  baby  close  to  her 
face,  but  making  no  attempt  to  get  it  near  her 
breast.  At  times,  she  evinced  a  mild  curiosity 
toward  the  placenta,  picking  at  it  and  turning  it 
over,  but  making  no  attempt  to  separate  it  from 
the  infant.  She  took  her  usual  amount  of  fruit, 
but  would  not  touch  water  or  any  other  liquid, 
although  she  was  accustomed  to  taking  one  quart 
of  milk  a  day.  The  following  morning  the  baby 
was  noticed  as  apparently  searching  for  some- 
thing with  its  mouth,  at  one  time  sucking  on  the 
mother's  ear.  The  mother  by  this  time,  6:  50  a.m., 
on  the  26th,  was  beginning  to  show  more  interest 
in  the  placenta  and  cord,  picking  up  the  cord  with 
her  lips,  then  removing  it  from  her  mouth  again. 
At  10:00  A.M.,  estimated  as  twenty-eight  hours 
after  the  birth,  she  took  hold  of  the  cord  with 


her  teeth,  close  to  the  baby's  abdomen,  severed  it, 
and  then  pushed  the  placenta  over  against  the 
bars  of  the  cage.  Immediately  she  took  up  the 
baby  and  held  it  against  her  breast.  It  promptly 
found  the  nipple  and  proceeded  to  nurse.  A  few 
minutes  later,  "Maggie"  emerged  for  the  first  time 
from  the  shelter  to  which  she  had  retired  for  her 
accouchement,  and  with  the  baby  clinging  to  her 
breast,  climbed  to  the  roof  of  the  shelter  and  be- 
gan a  thorough  examination  of  her  offspring.  A 
rather  curious  incident,  and  one  worthy  of  note, 
occurred  at  this  time.  The  keeper,  taking  advan- 
tage of  her  absence  from  the  den,  gave  it  a 
thorough  cleaning  and  put  in  a  fresh  supply  of 
bedding.  "Maggie"  had  been  accustomed  to  sleep- 
ing in  the  west  end  of  the  enclosure,  and  it  was 
there  that  the  baby  was  born ;  but  when  she  saw 
the  clean  bedding  forthcoming,  she  immediately 
gathered  it  up,  took  it  to  the  east  end,  made  up 
her  clean  bed,  to  which  she  and  the  baby  retired 
for  a  midday  nap.  Apparently  "Maggie"  appre- 
ciated the  value  of  aseptic  measures.  (Fox,  1929, 
pp.  39-40.) 

Subsequent  reports  indicate  that  both 
mother  and  baby  are  in  excellent  condition. 
At  the  date  of  writing  the  infant  is  ap- 
proximately six  weeks  old.  So  far  as  we  are 
informed,  it  has  not  been  measured.  We  as- 
sume that  the  announced  weight  of  five 
pounds  is  an  estimate. 

Only  three  other  observations  bearing  on 
the  size  and  weight  of  the  infant  orang- 
outan  have  been  found.  Wallace  (1856,  p. 
390),  describing  a  specimen  which  he  con- 
sidered the  youngest  ever  observed  bv  a 
European,  estimated  age  approximately 
one  month,  gives  the  weight  as  three 
pounds  nine  ounces,  the  height  as  four- 
teen inches.  The  infant  referred  to  above 
as  born  in  Berlin,  we  are  informed  by 
Heck,  Director  of  the  Zoological  Gardens 
of  Berlin,  was  a  first-birth  which  for  only  a 
short  time  survived  the  rough  handling  of 
the  mother.  After  death  it  weighed  1,405 
grams  (about  3.1  pounds).  By  contrast, 
Hornaday  {1885,  p.  403)  reports  that  a 
pregnant  female,  forty-four  and  three-quar- 
ter inches  in  height,  captured  bv  him,  car- 
ried a  fullv  developed  fetus  which  weighed 
seven  pounds  three  ounces.  The  disparity 
of  weight  in  these  specimens  we  are  unable 
to  explain. 

The  only  accounts  of  the  behavioral 
characteristics  of  infant  orang-outans  are 
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Fig.  59.  "Chief  Utan,"  father  of 
delphia  Zoological  Garden. 


the  infant  shown  in  figures  55-58.  Photograph  by  Newton  Hartman,  courtesy  Phila- 


those  of  Wallace  and  Hornaday.  Their  sci- 
entific inadequacy  and  other  shortcomings 
are  obvious,  but  as  our  sole  information 
they  are  worthy  of  reproduction. 

The  Wallace  infantile  specimen,  cap- 
tured when  approximately  a  month  old  by 
the  shooting  of  the  mother,  broke  an  arm 
and  a  leg  when  it  fell  to  the  ground,  but  so 
rapidly  did  they  mend  that  the  injuries 
were  not  suspected  by  Wallace  until  post- 
mortem examination  some  months  later  re- 
vealed their  scars.  We  quote  Wallace's  ac- 
count of  the  infant. 

[When  captured  the  little  one]  had  not  a  single 


tooth,  but  a  few  days  afterwards  it  cut  its  two 
lower  front  teeth.  Unfortunately,  I  had  no  milk 
to  give  it,  as  neither  Malays,  Chinese  nor  Dyaks 
ever  use  the  article,  and  I  in  vain  inquired  for  any 
female  animal  that  could  suckle  my  little  infant.  I 
was  therefore  obliged  to  give  it  rice-water  from  a 
bottle  with  a  quill  in  the  cork,  which  after  a  few 
trials  it  learned  to  suck  very  well.  This  was  very 
meagre  diet,  and  the  little  creature  did  not  thrive 
well  on  it,  although  I  added  sugar  and  cocoa-nut 
milk  occasionally,  to  make  it  more  nourishing. 
When  I  put  my  finger  in  its  mouth  it  sucked  with 
great  vigour,  drawing  in  its  cheeks  with  all  its 
might  in  the  vain  effort  to  extract  some  milk, 
and  only  after  persevering  a  long  time  would  it 
give  up  in  disgust,  and  set  up  a  scream  very  like 
that  of  a  baby  in  similar  circumstances. 
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When  handled  or  nursed,  it  was  very  quiet  and 
contented,  but  when  laid  down  by  itself  would 
invariably  cry;  and  for  the  first  few  nights  was 
very  restless  and  noisv.  T  fitted  up  a  little  box 


Fig.  60.  rortiait  of  "Chief  L'tan"  to  show  texture  of  skin, 
beard,  and  size  of  cheek  pads.  Photograph  by  Newton 
Hartman,  courtesy  Philadelphia  Zoological  Garden. 


for  a  cradle,  with  a  soft  mat  for  it  to  lie  upon, 
which  was  changed  and  washed  every  day ;  and  I 
soon  found  it  necessary  to  wash  the  little  Mias 
as  well.  After  I  had  done  so  a  few  times,  it  came 
to  like  the  operation,  and  as  soon  as  it  was  dirty 
would  begin  crying,  and  not  leave  off  till  I  took 
it  out  and  carried  it  to  the  spout,  when  it  im- 
mediately became  quiet,  although  it  would  wince 
a  little  at  the  first  rush  of  the  cold  water  and 
make  ridiculously  wry  faces  while  the  stream  was 
running  over  its  head.  It  enjoyed  the  wiping  and 
rubbing  dry  amazingly,  and  when  I  brushed  its 
hair  seemed  to  be  perfectly  happy,  lying  quite 
still  with  its  arms  and  legs  stretched  out  while  I 
thoroughly  brushed  the  long  hair  of  its  back  and 
arms.  For  the  first  few  days  it  clung  desperately 
with  all  four  hands  to  whatever  it  could  lay  hold 
of,  and  I  had  to  be  careful  to  keep  my  beard 
out  of  its  way,  as  its  fingers  clutched  hold  of 
hair  more  tenaciously  than  anything  else,  and 
it  was  impossible  to  free  myself  without  as- 
sistance. When  restless,  it  would  struggle  about 
with  its  hands  up  in  the  air  trying  to  find  some- 
thing to  take  hold  of,  and,  when  it  had  got  a  bit 
of  stick  or  rag  in  two  or  three  of  its  hands, 
seemed  quite  happy.  For  want  of  something  else, 
it  would  often  seize  its  own  feet,  and  after  a  time 


it  would  constantly  cross  its  arms  and  grasp  with 
each  hand  the  long  hair  that  grew  just  below  the 
opposite  shoulder.  The  great  tenacity  of  its  grasp 
soon  diminished,  and  I  was  obliged  to  invent  some 
means  to  give  it  exercise  and  strengthen  its  limbs. 
For  this  purpose  I  made  a  short  ladder  of  three 
or  four  rounds,  on  which  I  put  it  to  hang  for  a 
quarter  of  an  hour  at  a  time.  At  first  it  seemed 
much  pleased,  but  it  could  not  get  all  four  hands 
in  a  comfortable  position,  and,  after  changing 
about  several  times,  would  leave  hold  of  one 
hand  after  the  other,  and  drop  on  to  the  floor. 
Sometimes  when  hanging  only  by  two  hands,  it 
would  loose  one,  and  cross  it  to  the  opposite 
shoulder,  grasping  its  own  hair;  and,  as  this 
seemed  much  more  agreeable  than  the  stick,  it 
would  then  loose  the  other  and  tumble  down, 
when  it  would  cross  both  and  lie  on  its  back 
quite  contentedly,  never  seeming  to  be  hurt  by  its 
numerous  tumbles.  Finding  it  so  fond  of  hair,  I 
endeavoured  to  make  an  artificial  mother,  by 
wrapping  up  a  piece  of  buffalo-skin  into  a  bundle, 
and  suspending  it  about  a  foot  from  the  floor.  At 
first  this  seemed  to  suit  it  admirably,  as  it  could 
sprawl  its  legs  about  and  always  find  some  hair, 
which  it  grasped  with  the  greatest  tenacity.  I  was 
now  in  hopes  that  I  had  made  the  little  orphan 
quite  happy;  and  so  it  seemed  for  some  time,  till 
it  began  to  remember  its  lost  parent,  and  try  to 
suck.  It  would  pull  itself  up  close  to  the  skin,  and 
try  about  everywhere  for  a  likely  place ;  but,  as  it 
only  succeeded  in  getting  mouthfuls  of  hair  and 
wool,  it  would  be  greatly  disgusted,  and  scream 
violently,  and,  after  two  or  three  attempts,  let  go 
altogether.  One  day  it  got  some  wool  into  its 
throat,  and  I  thought  it  would  have  choked,  but 
after  much  gasping  it  recovered,  and  I  was 
obliged  to  take  the  imitation  mother  to  pieces 
again,  and  give  up  this  last  attempt  to  exercise 
the  little  creature. 

After  the  first  week  I  found  I  could  feed  it  bet- 
ter with  a  spoon,  and  give  it  a  little  more  varied 
and  more  solid  food.  Well-soaked  biscuit  mixed 
with  a  little  egg  and  sugar,  and  sometimes  sweet 
potatoes,  were  readily  eaten;  and  it  was  a  never- 
failing  amusement  to  observe  the  curious  changes 
of  countenance  by  which  it  would  express  its  ap- 
proval or  dislike  of  what  was  given  to  it.  The 
poor  little  thing  would  lick  its  hps,  draw  in  its 
cheeks,  and  turn  up  its  eyes  with  an  expression  of 
the  most  supreme  satisfaction  when  it  had  a 
mouthful  particularly  to  its  taste.  On  the  other 
hand,  when  its  food  was  not  sufficiently  sweet  or 
palatable,  it  would  turn  the  mouthful  about  with 
its  tongue  for  a  moment  as  if  trying  to  extract 
what  flavour  there  was,  and  then  push  it  all  out 
between  its  lips.  If  the  same  food  was  continued, 
it  would  set  up  a  scream  and  kick  about  vio- 
lently, exactly  like  a  baby  in  a  passion. 

After  I  had  had  the  little  Mias  about  three 
weeks,  I  fortunately  obtained  a  young  hare-lip 
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monkey  (Macacus  cynomolgus),  which,  though 
small,  was  very  active,  and  could  feed  itself.  I 
placed  it  in  the  same  box  with  the  Mias,  and  they 
immediately  became  excellent  friends,  neither  ex- 
hibiting the  least  fear  of  the  other.  The  little 
monkey  would  sit  upon  the  other's  stomach,  or 
even  on  its  face,  without  the  least  regard  to  its 
feelings.  While  I  was  feeding  the  Mias,  the  mon- 
key would  sit  by,  picking  up  all  that  was  spilt, 
and  occasionally  putting  out  its  hands  to  inter- 
cept the  spoon;  and  as  soon  as  I  had  finished 
would  pick  off  what  was  left  sticking  to  the  Mias' 
lips,  and  then  pull  open  its  mouth  and  see  if  any 
still  remained  inside;  afterwards  lying  down  on 
the  poor  creature's  stomach  as  on  a  comfortable 
cushion.  The  little  helpless  Mias  would  submit  to 
all  these  insults  with  the  most  exemplary  patience, 
only  too  glad  to  have  something  warm  near  it, 
which  it  could  clasp  affectionately  in  its  arms.  It 
sometimes,  however,  had  its  revenge;  for  when 
the  monkey  wanted  to  go  away,  the  Mias  would 
hold  on  as  long  as  it  could  by  the  loose  skin  of 
its  back  or  head,  or  by  its  tail,  and  it  was  only 
after  many  vigorous  jumps  that  the  monkey  could 
make  his  escape. 

It  was  curious  to  observe  the  different  actions 
of  these  two  animals,  which  could  not  have  dif- 
fered much  in  age.  The  Mias,  Uke  a  very  young 
baby,  lying  on  its  back  quite  helpless,  rolling 
lazily  from  side  to  side,  stretching  out  all  four 
hands  into  the  air,  wishing  to  grasp  something, 
but  hardly  able  to  guide  its  fingers  to  any  definite 
object;  and  when  dissatisfied,  opening  wide  its 
almost  toothless  mouth,  and  expressing  its  wants 
by  a  most  infantine  scream.  The  little  monkey,  on 
the  other  hand,  in  constant  motion ;  running  and 
jumping  about  wherever  it  pleased,  examining 
everything  around  it,  seizing  hold  of  the  smallest 
objects  with  the  greatest  precision,  balancing  it- 
self on  the  edge  of  the  box  or  running  up  a  post, 
and  helping  itself  to  anything  eatable  that  came 
in  its  way.  There  could  hardly  be  a  greater  con- 
trast, and  the  baby  Mias  looked  more  baby-like 
by  the  comparison. 

When  I  had  had  it  about  a  month,  it  began  to 
exhibit  some  signs  of  learning  to  run  alone.  When 
laid  upon  the  floor  it  would  push  itself  along  by 
its  legs,  or  roll  itself  over,  and  thus  make  an  un- 
wieldy progression.  When  lying  in  the  box  it 
would  lift  itself  up  to  the  edge  into  almost  an 
erect  position,  and  once  or  twice  succeeded  in 
tumbling  out.  When  left  dirty,  or  hungry,  or 
otherwise  neglected,  it  would  scream  violently  till 
attended  to,  varied  by  a  kind  of  coughing  or 
pumping  noise,  very  similar  to  that  which  is  made 
by  the  adult  animal.  If  no  one  was  in  the  house, 
or  its  cries  were  not  attended  to,  it  would  be 
quiet  after  a  little  while,  but  the  moment  it  heard 
a  footstep  would  begin  again  harder  than  ever. 

After  five  weeks  it  cut  its  two  upper  front 
teeth,  but  in  all  this  time  it  had  not  grown  the 


least  bit,  remaining  both  in  size  and  weight  the 
same  as  when  I  first  procured  it.  This  was  no 
doubt  owing  to  the  want  of  milk  or  other  equally 
nourishing  food.  Rice-water,  rice,  and  biscuits 
were  but  a  poor  substitute,  and  the  expressed 
milk  of  the  cocoa-nut  which  I  sometimes  gave  it 
did  not  quite  agree  with  its  stomach.  To  this  I 
imputed  an  attack  of  diarrhoea  from  which  the 
poor  little  creature  suffered  greatly,  but  a  small 
dose  of  castor-oil  operated  well,  and  cured  it.  A 
week  or  two  afterwards  it  was  again  taken  ill, 
and  this  time  more  seriously.  The  symptoms  were 
exactly  those  of  intermittent  fever,  accompanied 
by  watery  swelhngs  on  the  feet  and  head.  It  lost 
all  appetite  for  its  food,  and,  after  lingering  for  a 
week  a  most  pitiable  object,  died,  after  being  in 
my  possession  nearly  three  months.  I  much  re- 
gretted the  loss  of  my  httle  pet,  which  I  had  at 
one  time  looked  forward  to  bringing  up  to  years 
of  maturity,  and  taking  home  to  England.  For 
several  months  it  had  afforded  me  daily  amuse- 
ment by  its  curious  ways  and  the  inimitably  ludi- 
crous expression  of  its  little  countenance.  Its 
weight  was  three  pounds  nine  ounces,  its  height 
fourteen  inches,  and  the  spread  of  its  arms 
twenty-three  inches.  (Wallace,  1869,  I,  65-72; 
originally  appeared,  in  sUghtly  different  form,  in 
Wallace,  1856,  pp.  386-390.) 

Of  the  capture  of  a  young  orang-outan 
and  its  behavior  toward  him,  Hornaday 
writes: 

I  espied  a  baby  orang  up  in  a  tree-top,  hanging 
to  the  small  limbs  with  out-stretched  arms  and 
legs,  looking  like  a  big,  red  spider.  It  gazed  down 
at  us  in  stupid,  childish  wonder,  and  I  was  just 
aiming  for  it,  when  Mr.  Eng  Quee  called  my  at- 
tention to  the  mother  of  the  infant,  who  was  con- 
cealed in  the  top  of  the  same  tree.  As  soon  as  I 
fired  at  her,  she  climbed  with  all  haste  up  to  her 
little  one,  which  quickly  clasped  her  round  the 
body,  holding  on  by  grasping  her  hair,  and,  with 
the  little  one  clinging  to  her,  the  mother  started 
to  climb  rapidly  away. 

Fortunately,  we  were  able  to  get  the  boat  in 
amongst  the  trees  without  much  trouble,  and  all 
immediately  went  overboard.  We  had  scarcely 
done  so  when  a  third  orang,  a  young  male  about 
two  years  old,  was  discovered  looking  down  from 
a  nest  overhead,  which  he  immediately  left  and 
started  to  follow  the  old  mother.  As  he  went 
sw'ngmg  along  underneath  a  limb,  with  his  body 
well  drawn  up  I  gave  him  a  shot  which  dropped 
him  instantly,  and  then  we  turned  our  attention 
to  the  female.  She  was  resting  on  a  couple  of 
branches,  badly  wounded,  with  her  baby  still 
clinging  to  her  body  in  great  fright.  (Hornaday, 
1885,  pp.  367-368.) 

Of  another  specimen,  also  thought  to  be 
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about  six  months  old,  l)Ut  of  very  friendly 
disposition,  Hornaday  says: 

His  eyes  were  large,  brij^ht  and  full  of  intelli- 
gence, and  he  had  a  forehead  like  a  philosopher. 

Because  of  his  bald  and  shiny  head,  his  solemn, 
wrinkled  and  melancholy  visage,  his  air  of  pro- 
found gravity  and  senatorial  wisdom,  we  got  to 
calling  him  the  Old  Man,  and  forgot  to  give  him 
any  Christian  name.  A  thin  growth  of  brick-red 
hair  grew  straight  up  the  back  of  his  head  and 
over  the  crown,  making,  in  certain  hghts,  a  per- 
fect halo  around  his  bald,  brown  pate,  reminding 
one  rather  forcibly  of  certain  pictures  by  the  old 
masters. 

I  measured  him,  for  the  first  time,  on  October 
15th,  in  spite  of  his  vigorous  opposition,  and 
found  that  his  height  was  2i)4  inches,  extent  of 
arms  34 inches,  and  his  weight  io>^  pounds. 
His  body  was  short  and  thick,  and,  like  all 
orangs,  his  arms  were  so  long  and  his  legs  so 
short  that  by  stooping  forward  a  little,  his  hands 
easily  touched  the  ground.  In  walking,  he  in- 
variably went  on  all  fours,  placing  the  back  of  the 
fingers  and  ball  of  the  thumb,  instead  of  the  palm, 
upon  the  ground,  and  he  also  turned  his  toes 
under.  His  gait  on  the  ground  was  very  much  like 
that  of  a  man  going  on  crutches  with  both  feet 
injured  alike.  On  the  ground  he  moved  slowly, 
seeming  quite  out  of  his  element,  but  his  feats  in 
climbing  and  his  performances  on  the  slack-rope 
were  highly  entertaining. 

He  Was  fresh  from  the  jungle  when  brought  to 
me,  but  I  soon  convinced  him  that  my  intentions 
were  honorable,  and  slowly  gained  his  confidence. 
For  three  or  four  days  he  would  not  allow  me  to 
hold  him  in  my  arms  unless  I  would  let  him  grasp 
some  tirm  object  with  at  least  one  hand.  The  ac- 
tion plainly  showed  that  he  feared  I  would  play  a 
trick  on  him  by  letting  him  fall.  Presently,  how- 
ever, I  hit  upon  a  plan  which  conquered  his  suspi- 
cion. I  made  him  climb  up  to  my  shoulder  to  get 
the  bananas  of  which  he  was  very  fond,  and,  after 
that,  a  banana  held  at  arm's  length  above  my 
head  would  start  him  to  climbing  my  body  as  if 
it  were  a  tree  until  the  tempting  bait  was  reached. 

He  soon  became  very  fond  of  being  held  in  my 
arms,  and  when  I  grew  tired  of  holding  him,  he 
would  grasp  the  folds  of  my  flannel  shirt  and  hold 
himself — quite  an  improvement  upon  the  puny 
helplessness  of  human  infants. 

Next  to  eating  seven  bananas  at  once,  his  great- 
est delight  was  in  sitting  lazily  in  my  lap  while 
I  sat  reading,  writing,  or  even  eating,  sprawling 
out  his  legs  and  arms,  catching  hold  of  my  book, 
or  my  penholder,  or  pulling  at  the  table-cloth. 

Once  while  holding  him  in  my  lap  at  dinner, 
he  suddenly  made  a  pass  at  the  roast  duck  which 
lay  before  me,  and  had  his  teeth  in  it  before  I 
could  recover  from  my  surprise.  On  one  occasion 
when  I  sat  eating,  he  leisurely  climbed  up  the 


back  of  my  chair,  squatted  on  the  topmost  round, 
leaned  lazily  forward  against  me,  and  rested  his 
chin  comfortably  on  my  shoulder.  And  there  he 
sat  all  through  the  meal,  watching  the  perform- 
ance with  the  air  of  a  connoisseur.  (Hornaday, 
1885,  pp.  381-382.) 

The  orang-outan,  if  captured  young, 
very  speedily  becomes  tame  and  confiding, 
and  the  company  of  man  a  pleasure  and  a 
necessity,  according  to  Schlegel  and  Miiller 
(1839-44,  p.  13).  But  these  same  authors 
indicate  marked  individual  differences, 
since  one  specimen  may  be  gentle  and 
trustful,  another  wilful,  stubborn,  and 
treacherous.  Referring  to  F.  Cuvier's  ac- 
count of  the  young  orang-outan,  Schlegel 
and  Miiller  (p.  22)  state  that  their  ob- 
servations in  the  main  agree  with  those  of 
Cuvier.  They  especially  emphasize  the  ex- 
treme difference  in  docility  between  speci- 
mens taken  when  very  young  and  those 
taken  as  adolescents  or  adults. 

There  are,  indeed,  numerous  useful  de- 
scriptions of  the  behavioral  traits  of  orang- 
outans  ranging  in  age  from  two  or  three  to 
five  or  six  years,  since  this  is  the  age  range 
most  frequently  represented  by  imported 
captives.  Many  of  these  records  are  of  ex- 
treme interest  and  of  no  little  scientific 
value,  but  even  the  summarizing  of  ob- 
servations would  require  an  inordinate 
amount  of  space  and  it  must  suffice  us  to 
cite  references.  Nissle  (1873),  Schmidt 
(1878),  Priemel  (1908),  P.  C.  Mitchell 
(1912),  Shelford  (1916),  Yerkes  (1916) 
are  especially  in  point. 

The  adolescent  period  of  orang-outan 
life  is  very  imperfectly  known,  for  the 
literature  presents  not  a  single  systematic 
description.  A  number  of  specimens  have 
been  kept  in  zoological  gardens  or  else- 
where through  late  childhood  and  early 
adolescence,  but  in  most  instances  imported 
captives  do  not  outlive  childhood. 

The  behavioral  traits  of  the  mature 
orang-outan  are  reported  in  part  by  natu- 
ralistic observers  and  in  part  by  those  who 
have  had  opportunity  to  study  adults  in 
captivitv.  Schlegel  and  Miiller  dwell  on  the 
untamableness  of  the  adult.  It  is  in  fact 
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only  specimens  which  have  been  reared 
from  early  life  in  captivity  which  can  be 
safely  handled  and  studied  to  advantage 
in  maturity. 

Among  the  observers  who  have  provided 
descriptions  of  adult  or  aged  specimens 
particularly  worthy  of  citation  are  Schlegel 
and  Miiller  (1839-44),  Boitard  (1842), 
Friedel  (1876),  Delisle  (1893),  Bolau 
(1894),  Lenz  (1895a),  and  Fick  (1895). 
Most  of  these  authors  give  attention  to  ex- 
ceptionally large  and  presumably  also  ex- 
ceptionally old  specimens  which  by  some 
chance  or  other  were  for  a  time  maintained 
in  captivity.  They  agree  in  characterizing 
stK:h  specimens  as  little  inclined  to  physi- 
cal activity  and  seemingly  self-centered 
and  melancholy.  Although  occasionally  a 
specimen  is  described  as  tractable,  of  good 
appetite,  and  easily  maintained  in  health 
and  contentment,  usually  the  opposite  is 
true. 

Although  the  average  span  of  life  for 


this  great  ape  is  unknown,  estimates  and 
guesses  of  average  and  extremes  are  not 
lacking.  Schlegel  and  Miiller  (1839-44,  p. 
14)  say  that  the  Dyaks  attribute  to  the 
orang-outan  a  longevity  of  forty  to  fifty 
years,  greater  than  their  own;  and  these 
observers  from  their  own  data  are  inclined 
to  agree  with  the  natives,  for  in  many 
specimens  the  teeth  are  much  worn  or  only 
partially  present  and  the  sutures  of  the 
skull  completely  obliterated.  There  are  also 
specimens  with  many  fractured  bones,  in- 
dicating falls,  and  thus  so  crippled  as  to  be 
unable  to  live  the  habitual  arboreal  life.  On 
anthropological  authority,  Fick  (1895)  es- 
timates the  age  of  the  old  male  Moritz  in 
Paris  as  over  fifty  years,  and  Heck  (1922, 
p.  647)  offers  estimates  of  the  age  of  speci- 
mens ranging  from  fifty  to  sixty  years.  It 
is  not  improbable  that  the  rate  of  develop- 
ment and  the  life  span  of  the  orang-outan, 
given  like  conditions,  closely  approximate 
those  of  man. 


CHAPTER  THIRTEEN 


AFFECTIVE  BEHAVIOR  AND  SPEECH  IN  ORANG-OUTAN 


TEMPERAMENT 

THE  gibbon  may  be  gentle,  shy, 
timid,  but  certainly  the  orang- 
outan  does  not  so  impress  the 
casual  observer.  Instead,  the  following  are 
typical  impressions  and  characterizations. 

During  his  residence  in  Borneo,  and  the  differ- 
ent excursions  which  he  made,  in  every  direction, 
through  the  primeval  forests  of  that  interesting 
island.  Dr.  Miiller  had  frequent  opportunities  of 
observing  the  orang-outans  in  a  state  of  nature, 
and  of  studying  their  manners  in  their  native 
woods.  He  describes  them  as  being  in  the  highest 
degree  unsociable,  leading,  for  the  most  part,  a 
perfectly  solitary  Hfe,  and  never  more  than  two 
or  three  being  found  in  company.  Their  deport- 
ment is  grave  and  melancholy,  their  disposition 
apathetic,  their  motions  slow  and  heavy,  and 
their  habits  so  sluggish  and  lazy,  that  it  is  only 
the  cravings  of  appetite,  or  the  approach  of  im- 
minent danger,  that  can  rouse  them  from  their 
habitual  lethargy,  or  force  them  to  active  exer- 
tion. When  under  the  influence  of  these  powerful 
motives,  however,  they  exhibit  a  determination  of 
character,  and  display  a  degree  of  force  and  ac- 
tivity, which  would  scarcely  be  anticipated  from 
their  heavy,  apathetic  appearance;  whilst  their 
strength  is  so  redoubtable,  that,  without  the  aid 
of  fire-arms,  it  would  be  impossible  to  cope  with 
them.  (Rennie,  1838,  p.  120.) 

The  faces  of  the  more  intelligent  orangs  are 
capable  of  a  great  variety  of  expression,  and  in 
some  the  exhibition  of  the  various  passions  which 
are  popularly  supposed  to  belong  to  human  be- 
ings alone  is  truly  remarkable.  I  had  in  my  pos- 
session in  Borneo  four  young  living  orangs.  Three 
were  dull  and  untractable,  but  the  fourth  was  a 
perpetual  wonder  to  both  Europeans  and  the 
natives  themselves.  I  had  that  little  animal  in  my 
possession  for  over  four  months,  and  for  a  num- 
ber of  weeks  it  lived  in  the  room  with  me  so 
that  I  watched  it  almost  constantly.  The  expres- 
sion of  its  face  was  highly  intelligent,  while  the 
intellectual  development  of  its  forehead  and  entire 
cranium  would  have  been  quite  alarming  to  any 
enemy  of  the  theory  of  evolution.  This  specimen 
was  a  fine,  healthy  male  infant  from  7  to  8 
months  old,  height  22]/^  inches,  extent  of  arms  37 
inches,  weight  15^  lbs.  He  exhibited  fully  as 
much  intelligence  as  any  child  under  two  years  of 


age,  with  all  the  emotions  of  affection,  dislike, 
anger,  fear,  cunning,  playfulness  and  even  ennui. 
When  teased  beyond  endurance  he  would  first 
whine  pitifully,  but  if  continued  he  would  throw 


outans.  Courtesy  F.  W.  Bond,  photographer,  and  Zoologi- 
cal Society  of  London. 


himself  upon  the  floor,  kicking  and  screaming  and 
catching  his  breath  as  loudly  and  naturally  as 
any  spoiled  child.  He  was  afraid  of  strangers  as  a 
rule,  but  decidedly  attached  to  my  Chinese  ser\'- 
ant  and  myself.  When  alarmed  at  the  presence  of 
a  large  dog  or  other  animal  he  would  shuffle  up 
to  me  as  fast  as  possible  and  climb  with  all  haste 
into  my  arms.  While  the  statement  may  seem 
frivolous  in  this  connection,  it  is  really  a  serious 
fact  that,  whenever  a  cat  happened  to  come  near 
him,  he  would  immediately  grab  it  by  the  tail 
with  the  very  same  action  and  bright  mischievous 
expression  of  countenance  as  we  have  all  seen  in 
human  children. 

Male  orangs  are  much  given  to  fighting,  as  the 
numerous  scars  upon  some  of  our  specimens 
plainly  show.  Being  purely  fruit-eating  animals 
their  huge  canine  teeth  seem  to  have  been  given 
them  partly  as  weapons  of  defence  and  offence, 
and  they  use  them  to  decided  advantage.  Like 
many  roughs  of  the  human  species  they  seem 
given  to  attacking  each  other's  fingers  with  their 
teeth,  since  their  jaws  do  not  open  sufficiently 
wide  to  seize  an  arm  or  shoulder  to  good  advan- 
tage. Some  individuals  are  very  pugnacious  or 
else  sorely  persecuted.  Orang  No.  11,  Simia 
Wurmbii,  carried  the  scars  of  many  a  hard-fought 
battle  in  the  treetops.  A  piece  had  been  bitten  out 
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of  the  middle  of  both  upper  and  lower  lip  leaving 
a  great  ragged  notch  in  each,  and  both  his  mid- 
dle fingers  had  been  bitten  off  at  the  second  joint. 
Not  only  that,  but  on  the  feet,  the  third  right  toe 
had  been  bitten  off,  as  well  as  the  fourth  left  toe 
and  the  end  of  the  hallux.  This  specimen  we 
named  "The  Desperado."  (Hornaday,  1879,  pp. 
442-443-) 

With  these  varying  descriptions  in  mind 
we  may  more  particularly  inquire  concern- 
ing the  temperamental  or  dispositional 
characteristics  of  this  great  ape.  Reliable 
observations  are  by  no  means  easy  to  ob- 
tain, for  in  nature  scant  opportunity  is 
ordinarily  offered  the  scientist  for  sustained 
and  connected  observation,  and  the  data 
obtained  from  captive  specimens  are  of  un- 
certain value  because  of  the  untoward  in- 
fluence of  inadequate  nutrition,  inactivity, 
and  disease.  There  are  indeed  many  brief 
and  incomplete  characterizations,  but  in- 
stead of  quoting  further  at  this  point  we 
shall  bring  together  in  orderly  way,  and 
according  to  a  simple  classification,  the 
descriptive  terms  which  most  frequently 
appear  and  which  presumably  are  most 
widely  and  exactly  applicable  in  the  vari- 
ous developmental  stages  and  conditions  of 
orang-outan  life. 

In  respect  to  overt  activity,  the  ape  is 
commonly  described  as  quiet,  inactive, 
lethargic,  sluggish,  slothful,  lazy,  slow.  Of 
measurements  of  time  of  reaction  we  have 
discovered  none,  but  it  is  our  impression 
from  direct  observation  of  many  speci- 
mens of  the  anthropoid  apes  that  in  re- 
sponse to  visual  stimuli  the  orang-outan  is 
slower  than  the  gibbon  and  chimpanzee,  al- 
though possibly  somewhat  quicker  than  the 
gorilla. 

In  bodily  attitude  the  orang-outan  com- 
monly impresses  the  scientific  observer  as 
stolid,  sad,  depressed,  and  phlegmatic. 
When  facial  expression  is  considered  in  ad- 
dition to  bodily  attitude,  such  terms  are 
applied  as  grave,  sedate,  serious,  thought- 
ful, reflecting,  brooding,  pensive,  melan- 
choly. 

Finally,  the  total  effect  of  the  appear- 
ance of  the  orang-outan  on  the  thoughtful 
and  inquiring  student  of  animal  behavior 


is  indicated  by  such  expressions  as  lack  of 
ambition,  of  aggressiveness,  of  determina- 
tion, and  of  energy;  discouragement,  pessi- 
mism, decision  that  effort  is  not  really 
worth  while. 

Helpful  though  these  terms  may  be  in 
enabling  us  to  compare  and  contrast  this 
creature  with  other  anthropoid  types,  it  is 
certain  that  no  single,  simple,  or  even  com- 
plex formula  for  temperament  is  equally 
applicable  to  all  individuals.  It  is  definitely 
known  that  in  both  amount  and  character, 
activity  varies  extremely  with  age  and 
stage  of  development,  the  young  being  rela- 
tively active,  energetic,  playful,  and  the 
old,  sluggish  and  content  to  rest  in  quiet. 
In  addition,  scarcely  less  marked  are  the 
differences  characteristic  of  individuality, 
sex,  particular  modes  of  experience,  and 
pathological  conditions.  As  one  observes 
for  himself,  and  seeks  to  supplement  his 
first-hand  information  by  searching  the 
literature,  he  comes  to  suspect  that  ade- 
quate general  description  of  the  affective 
behavior  of  the  orang-outan  is  a  difficult 
and  intricate  task  which  up  to  the  present 
has  not  been  seriously  undertaken  by  any 
adequately  trained  psychobiologist. 

Admitting  the  impossibility  of  present- 
ing a  good  account  of  the  temperamental 
traits  of  the  organism,  we  naturally  have 
recourse  to  case  studies  as  exhibits.  What- 
ever else  they  may  lack  there  is  abundant 
variety.  We  shall  begin  with  descriptions 
of  affective  behavior  in  the  adult. 

Of  a  female,  presumably  mature,  which 
Vosmaer  observed  for  about  a  month,  it  is 
reported : 

So  excellent  was  her  disposition  that  she  never 
showed  the  least  trace  of  mahce  or  of  anger;  one 
could  place  his  hand  in  her  mouth  without  fear. 
Her  demeanor  was  somewhat  melancholy,  which 
was  not  surprising  in  view  of  all  the  other  cir- 
cumstances. She  was  fond  of  society  without  dis- 
tinction of  sex,  only  preferring  those  who  cared 
for  her  from  day  to  day,  and  who  treated  her 
kindly.  Often  when  they  retired  and  she  found 
herself  alone,  she  would  throw  herself  to  the 
ground,  as  though  in  an  agony  of  despair,  uttering 
the  most  lamentable  cries,  and  tearing  whatever 
linen  she  could  lay  hold  on  to  pieces.  Her  keeper 
was  accustomed  at  times  to  sit  beside  her  on  the 
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lloor,  and  once  in  a  while  as  though  inviting  him 
to  be  sealed,  she  took  hay  from  her  bed  and  ar- 
ranged it  beside  her.  One  day  Vosmaer  found  him 
in  a  frightful  situation.  The  animal,  attached  by  a 
large  chain  to  a  long,  vertical  iron  beam,  had 
seized  the  man,  and  by  holding  him  between  her 
front  and  back  feet,  was  pressing  him  erect  and 
helpless  against  her  chest.  However  being  pre- 
sented with  a  plate  of  strawberries,  she  descended 
to  eat  them,  thus  freeing  the  man.  He  told  Vos- 
maer that  he  had  been  sitting  near  the  animal, 
when  she  suddenly  climbed  on  his  knees  and  em- 
braced him  thus,  without  however  doing  him  any 
harm,  but  had  kept  him  for  some  time  in  this 
situation  when  Vosmaer  had  arrived  at  the  cru- 
cial moment  for  his  delivery.  (1778,  pp.  i3-i4) 
free  translation.) 

Confirmatory  of  Vosmaer's  description  is 
the  account  given  by  Schlegel  and  Mtiller 
(1839-44,  p.  16)  of  a  mature  female  re- 
ceived by  them  as  a  present  from  a  native 
chief.  The  animal  had  been  kept  in  cap- 
tivity for  some  time  and  v^as  thoroughly 
tame,  gentle,  and  good-natured.  Knauer 
(191 5)  reports  on  certain  well-know^n  per- 
forming orang-outans,  some  of  which,  al- 
though mature,  continued  to  be  tractable. 
It  seems,  however,  that  there  is  marked 
contrast  between  the  affective  behavior  of 
the  sexes,  the  female  continuing  gentle  and 
tractable  after  achieving  maturity,  whereas 
the  male  is  more  likely  to  become  danger- 
ous. In  illustration  we  shall  cite  one  or  two 
instances  from  the  many  available. 

An  old  male,  standing  four  feet  in 
height,  captured  alive,  although  wounded, 
by  Schlegel  and  Miiller,  was  very  wild  and 
to  his  death  continued  unapproachable. 

His  penetrating  sharp  glance  and  wild  features, 
indicated  him  to  be  a  more  than  untractable  ani- 
mal. Moreover,  the  long  rough  hair  of  his  head 
and  the  heavy  red  beard  under  the  chin  gave  him 
a  wild  appearance.  Add  to  all  this  his  terrible 
strength,  of  which  he  sometimes  made  use  in  a 
violent  way,  whenever  one  would  torment  him 
with  a  stick.  .  .  .  Our  large  living  animal  was 
above  all  false  and  malicious  in  the  highest  de- 
gree. If  one  came  somewhat  near  him,  he  would 
slowly  raise  himself  with  a  heavy  growl ;  stare 
with  an  almost  fixed  gaze  at  the  point  where  the 
attack  might  be  made;  cautiously  move  one  hand 
to  an  opening  in  the  iron  bars  of  his  cage,  and 
flinging  his  long  arms  upward  usually  toward  the 
face  of  the  aggressor,  grasp  all  of  a  sudden  and  in 
a  flash.  ...  As  for  the  rest,  this  animal  was  al- 


ways uncommonly  sad,  phlegmatic  and  sluggish  of 
temper.  Whenever  left  alone  and  undisturbed  he 
remained  lying  down.  Only  when  eating  or  drink- 
ing did  he  sit  up.  Ci83q-44.  y)p.  20-22.) 


Fig.  62.  The  mature  male  orang-outan,  Cache^ita.  aged 
about  ten  years,  described  by  Yerkes,  1925.  Courtesy  of 
Harold  C.  Bingham,  photographer,  and  Mrs.  R.  .\breu. 


It  may  very  well  be  claimed  that  this 
is  the  description  of  a  mortally  wounded 
specimen,  for  the  authors  state  that  he 
subsequently  died  extremely  emaciated.  On 
the  other  hand,  there  is  abundant  reason 
from  observations  made  on  uninjured  speci- 
mens to  believe  that  the  unapproachable- 
ness  of  this  old  male  is  not  exceptional,  but 
instead  may  readilv  be  matched.  A  striking 
contrast  appears,  however,  when  with  the 
behavior  of  such  captives  one  compares 
that  of  specimens  reared  from  infancv  or 
early  childhood  in  proximitv  to  man  and 
in  more  or  less  close  confinement. 

From  the  Abreu  primate  colony  in  Cuba. 
Yerkes  (1925,  p.  55)  has  reported  the  be- 
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havior  of  a  male  orang-outan  which  had 
been  resident  in  the  colony  for  about  six 
years  and  was  judged  to  be  not  less  than 
ten  years  old.  He  was  thought  to  be  sexu- 
ally mature,  but  this  may  have  been  a  mis- 
taken inference  from  his  size.  Although  he 
could  at  the  time  be  handled  by  his  keepers 
and  was  almost  daily  conducted  from  one 
cage  or  shelter  to  another,  his  owner  did 
not  fully  trust  him,  and  subsequent  events 
demonstrated  that  her  suspicion  was  well 
founded.  Less  than  two  years  after  the  re- 
port referred  to,  this  animal  one  day  maH- 
ciously  attacked  the  keeper  who  was  lead- 
ing him  from  his  cage,  and  except  for  in- 
terference probably  would  have  injured 
him  seriously,  if  not  fatally.  Presumably 
his  unfriendliness  continued,  for  it  was  only 
a  few  months  later  that  he  met  his  death  at 
the  hands  of  a  keeper  who  maintained  that 


he  struck  in  self-defense.  This  particular 
specimen  must  have  been  captured  during 
early  childhood  and  undoubtedly  most  of 
his  life  was  spent  in  captivity  and  under 
excellent  conditions.  His  sudden  change  of 
attitude  toward  man  possibly  accompanied 
the  attainment  of  sexual  maturity. 

Contrasting  the  traits  of  young  and  old 
specimens,  Schlegel  and  Miiller  emphasize 
the  great  differences  which  are  related  to 
individuality  as  well  as  to  age.  Although  in 
five  immature  tame  orang-outans  nearly 
the  same  manners  appeared: 

There  were  observed  in  each  of  them  more 
pecuHarities  of  character  than  in  most  other 
Quadrumana.  The  one  individual  is  much  more 
docile  and  gentle  in  nature  than  the  other;  some 
are  very  trusty  and  manifestly  sensitive  to  ca- 
resses ;  others  show  themselves  indifferent,  some- 
times stiff-necked  and  more  or  less  false.  Whereas 
two  of  our  specimens,  a  male  and  a  female,  esti- 
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mated  at  ton  to  fourteen  months  of  age,  always 
acted  as  if  afraid  when  threatened  with  punish- 
ment, a  much  younger  male,  on  the  contrary, 
could  be  controlled  only  by  serious  means,  so 
that  often  he  was  threatened  with  a  whip  and 
sometimes  it  was  used  for  painful  chastising, 
against  which  he  defended  himself  vigorously.  The 
latter  strove  as  it  were  to  obtain  through  malevo- 
lence what  another  one  by  a  sad  expression,  and 
a   third   by   compassion- awakening  lamentation 

seemed  to  desire  and  beg  

In  like  manner  as  the  disposition  of  each  orang- 
outan  is  marked  by  certain  peculiarities,  so  also 
usually  the  physiognomy  of  each  is  characterized 
by  peculiar  features  which  even  as  in  man  at- 
tract attention  at  the  first  glance  and  from  which 
the  temperament  of  the  animal  may  be  read. 
(1839-44,  pp.  22-23.) 

Of  an  immature  male  orang-outan  Grant 
(1828,  p.  6)  remarks  that  it  was  rather 
more  lively  than  might  be  expected  from 
the  descriptions  of  most  authors.  ''Though 
active,  however,  gravity  and  sedateness 
mark  all  his  actions,  and  he  has  the  air  of 
a  philosopher  even  when  performing  his 
somersets."  Likewise  Schmidt  (1878),  in 
an  admirable  account  of  the  behavior  of  a 
young  male,  dwells  on  its  playfulness,  gen- 
tleness, friendliness,  dependence,  tricks, 
jokes,  and  other  childlike  traits  of  affective 
behavior. 

Our  own  acquaintance  with  the  orang- 
outan  is  limited  to  four  captive  specimens. 
The  first,  a  male  of  approximately  five 
years,  used  especially  as  subject  for  ex- 
perimental studies  in  adaptation  of  behav- 
ior, was  eminently  childlike  in  his  expres- 
sions of  attachment  to  the  observer,  and 
has  been  characterized  as  gentle,  docile, 
friendly  (Yerkes,  19 16,  p.  63).  By  con- 
trast with  two  females,  probably  between 
six  and  eight  years  of  age  and  obviously 
nearing  sexual  maturity,  the  five-year-old 
male  was  markedly  more  active,  energetic, 
and  playful.  And  the  contrast  was  yet  more 
marked  when  the  oldest  of  the  four  animals 
referred  to  above,  a  mature  male,  is  com- 
pared with  the  three  immature  specimens. 

Presumably  there  are  certain  primary 
temperamental  or  dispositional  character- 
istics which  endure  with  more  or  less  modi- 
fication throughout  the  life  of  the  indi- 
vidualj  knowledge  and  measurement  of 


which  would  make  possible  useful  de- 
scription. Unfortunately  we  are  ignorant  in 
this  matter  and  therefore  incapable  of  do- 
ing more  than  tentatively  to  characterize 
the  affective  behavior  of  individuals  and 
definitely  to  indicate  informational  deficien- 
cies and  unsolved  problems.  Evidently  the 
subject  demands,  and  is  eminently  worthy 
of,  sustained  attention. 

We  are  following,  in  this  chapter,  the 
terminology  of  the  ages,  ignoring  recent 
modifications  of  the  concepts  of  instinct, 
intelligence,  and  their  relations,  and,  for 
the  sake  of  intelligibility,  describing  in  an 
affective  terminology  which  has  existed  for 
many  generations  the  modes  of  orang- 
outan  behavior  which  have  been  generally 
accepted  as  expressions  of  feeling,  emotion, 
or  sentiment.  This  does  not  necessarily  im- 
ply acceptance  of  the  meanings  at  various 
times  given  to  the  terms.  Indeed,  we  are 
endeavoring  to  state  facts  of  behavior  with- 
out inference  or  implication  with  reference 
to  subjective  accompaniment. 

EMOTIONAL  PATTERNS 

It  is  now  in  point  to  describe  as  well  as 
may  be  the  particular  forms  and  modes  of 
affective  expression  in  the  orang-outan  as 
evidenced  in  the  literature.  To  begin  with 
acts  of  withdrawal  and  self-abnegation — it 
appears  that  by  one  or  another  obser\'er 
behavior  has  been  noted  which  is  assumed 
to  indicate  modesty,  shame,  timidity,  fear, 
terror.  Rarely  is  such  affective  behavior 
described  fully.  More  often  it  is  merely 
named  on  the  assumption  presumablv  that 
there  are  typical  behavior  patterns  or  com- 
plexes for  shame,  fear,  and  other  emotions. 
By  this  method  of  description,  knowledge 
unfortunatelv  has  been  advanced  little  if  at 
all. 

In  a  large  female  orang-outan  exhibited 
in  Calcutta,  shame  is  thus  referred  to  bv 
Blyth: 

A  remarkable  trait  of  this  individual  was  her 
decided  sense  of  pitdor:  however  she  might  lie  or 
roll  about,  she  never  failed  to  use  one  foot  for 
purposes  of  concealment,  holding  therein  a  small 
piece  of  board  generally,  or  in  default  of  this  a 
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wisp  of  straw,  or  whatever  she  could  seize  on  for 
the  purpose.  (Blyth,  1847,  p.  729,  footnote.) 

This  is  the  only  mention  knov^n  to  us  of 
attempt  by  the  orang-outan  to  cover  or 
conceal  the  external  genitalia.  In  the  chim- 
panzee such  behavior  has  several  times 
been  noted.  In  the  absence  of  history  of 
the  act,  the  explanation  or  interpretation 
implied  in  the  word  shame  is  no  better 
than  a  guess.  The  behavior  in  fact  may  be 
conditioned  by  prior  internal  or  external 
stimulation,  it  may  be  response  to  immedi- 
ate external  or  internal  stimulation,  or  it 
may  be  protective  or  defensive.  Modesty 
or  shame  may  or  may  not  be  correlated 
with  it.  Without  more  detailed  and  precise 
knowledge  of  the  nature,  genesis,  and  con- 
ditions of  the  behavior  it  would  be  rash  in- 
deed to  infer  their  existence. 

Any  unusual  situation  may  induce  in  the 
orang-outan  a  behavioral  set  or  attitude 
which  suggests  preparedness  for  with- 
drawal or  self-protection.  And  although 
such  attitudes,  including  incipient  or  pro- 
nounced avoidance  reactions,  are  most 
conspicuous  in  immature  individuals,  they 
are  not  lacking  in  adults.  As  a  fact,  there 
are  few  accounts  of  the  manners,  habits, 
or  psychological  traits  of  orang-outans 
which  do  not  supply  instances  of  apprehen- 
siveness,  reserve,  caution,  and  timidity.  In- 
stead, therefore,  of  citing  authorities  we 
shall  here  present  two  typical  illustrative 
cases. 

Readily  verified  by  anyone  who  cares  to 
test  the  matter  is  Grant's  description  of 
the  behavior  of  an  immature  male  orang- 
outan  during  anthropometric  observations. 

His  restlessness  rendered  it  difficult  to  take  ex- 
act measurements  of  him.  He  appeared  suspicious 
of  such  movements  as  he  could  not  comprehend, 
being  seemingly  afraid  that  some  injury  might  be 
inflicted  upon  him.  Thus,  when  I  wanted  to  take 
measurements  of  his  head  and  body,  he  held  the 
former  down  firmly,  and  crouched  himself  up  into 
a  ball.  The  poor  fellow  felt  really  afraid  that 
some  violence  was  going  to  be  done  him,  and 
seized  hold  repeatedly  of  the  tape  with  which  I 
was  measuring  him.  This  he  would  retain  in  his 
hand  until  forcibly  deprived  of  it;  but  when  he 
became  a  little  more  familiar  with  me,  he  re- 


gained his  self-possession,  and  permitted  me  to 
make  my  examinations  with  less  trouble.  (Grant, 
1828,  p.  II.) 

Usually  adaptation  by  young  orang- 
outans  to  novel  situations  is  fairly  rapid, 
and  apprehensiveness  quickly  gives  place 
to  interest,  curiosity,  exploration,  and  in 
such  a  situation  as  that  described  by  Grant 
to  actual  cooperation  with  the  observer. 

Schmidt  also  offers  description  of  char- 
acteristic affective  behavior,  the  like  of 
which  we  have  frequently  observed  in 
orang-outans.  For  brevity  we  paraphrase 
his  text. 

When  a  dead  sparrow  was  placed  in  the 
cage  of  a  young  orang-outan  the  latter 
approached  and  looked  at  it  with  min- 
gled curiosity  and  anxiety,  simultaneously 
drawn  to  it  and  repelled  by  it  he  evidently 
mistrusted  the  object.  Gradually  he  ap- 
proached it  and  carefully  avoiding  the 
feathers  touched  one  of  its  feet.  A  moment 
later,  with  exacting  care,  he  lifted  the  bird 
by  one  claw,  but  immediately  as  if  appre- 
hensive let  it  fall.  Then  bending  over  it  he 
watched  and  as  it  did  not  move,  picked  it 
up  and  holding  it  near  his  face,  as  if  near- 
sighted, examined  it  closely.  Legs,  feathers, 
head,  were  intently  observed  as  he  held  the 
small  body  tightly  in  fear  of  losing  it.  In 
his  extreme  seriousness  and  intentness  his 
face  was  comic.  Presently,  with  evident  ex- 
pectation that  the  bird  would  move,  he  laid 
it  on  the  ground.  (Schmidt,  1878,  p.  228.) 

The  numerous  though  meager  records 
which  we  have  been  able  to  consult  appear 
to  indicate  that  timidity  tends  to  diminish 
with  age,  but  we  cannot  say  that  the  fact 
is  established. 

Apprehensiveness  readily  passes  into 
fear.  It  is  as  if  the  reaction  spread  to  new 
mechanisms  and  simultaneously  became 
more  intense.  Any  unusual  and,  therefore, 
startling  object  or  event  may  induce  erec- 
tion of  the  hair  (Darwin,  1873,  2d  ed.  1892, 
p.  loi)  and  marked  effort  at  avoidance  or 
self-protection. 

Again  a  few  typical  cases  may  be  pre- 
sented, for  although  there  are  many  refer- 
ences to  fear  reactions,  we  have  discovered 


156 


A  STUDY  OF  ANTHROPOID  LIFE 


l''ig.  ()4.  Admonition.  Orang-uutan  and  i)r(il)i»ci>  nnHikey.  Courtesy  ul  Ci.  Kiau-f. 


says,  was  observed 
young  male  orang- 


no  single  adequate  description  of  this  type 
of  affective  behavior. 

Violent  alarm,  Abel 
on  two  occasions  in  a 
outan  on  shipboard. 

On  seeing  eight  large  turtle  brought  on  board 
...  he  climbed  with  all  possible  speed  to  a 
higher  part  of  the  ship  than  he  had  ever  before 
reached;  and  looking  down  upon  them,  projected 
his  long  lips  into  the  form  of  a  hog's  snout,  utter- 
ing at  the  same  time  a  sound  which  might  be  de- 
scribed as  between  the  croaking  of  a  frog  and  the 
grunting  of  a  pig.  After  some  time  he  ventured  to 
descend,  but  with  great  caution,  peeping  continu- 
ally at  the  turtle,  but  could  not  be  induced  to 
approach  within  many  yards  of  them.  He  ran  to 
the  same  height  and  uttered  the  same  sounds  on 
seeing  some  men  bathing  and  splashing  in  the  sea ; 
and  since  his  arrival  in  England,  has  shown 
nearly  the  same  degree  of  fear  at  the  sight  of  a 
live  tortoise.  (Abel,  1818,  p.  329.) 

Fear  of  snakes,  which  many  observers 
have  described  as  instinctive  in  one  or  an- 


other type  of  primate,  is  reported  in  the 
orang-outan  by  Warwick  and  Mitchell. 
The  former,  writing  of  a  female  orano^- 
outan  and  a  male  chimpanzee  which  were 
companions  in  captivity,  says  that  the 
timidity  of  both  animals  was  remarkable. 

They  being  exceedingly  alarmed  even  at  inani- 
mate objects;  a  toy-dog,  or  a  cast  of  one  of 
their  own  species,  that  was  in  the  room,  if  re- 
moved the  least  towards  them,  was  sufficient  to 
drive  them  to  the  farthest  extremity  of  the  apart- 
ment, in  their  most  nimble,  though  not  very 
quick,  pace;  and  the  fear  exhibited  by  the  female, 
at  the  sight  of  her  deadly  enemy,  a  boa  con- 
strictor, was  most  acutely  evinced.  It  would  ap- 
pear as  if  they  had  not  the  power  of  distinguish- 
ing between  the  real  and  artificial,  as  a  toy-snake 
shown  to  her  produced  the  same  results.  (War- 
wick, 1832,  p.  308.) 

Granted  that  this  author's  assumptions 
are  more  obtrusive  than  his  observations, 
it  is  highlv  regrettable  that  he  did  not  see 
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fit  to  describe  at  least  in  its  essential  fea- 
tures the  snake-avoiding  behavior  of  his 
subjects. 

Of  peculiar  interest  and  scientific  value 
are  the  reactions  of  orang-outans  to  snakes 
observed  by  Mitchell  under  experimental 
conditions  in  the  London  Zoological  Gar- 
dens. 

The  panic  in  the  presence  of  snakes  was  most 
sudden  and  complete  in  the  case  of  orangs.  When 
I  tried  the  experiment,  there  were  two  unusually 
fine  examples  in  the  collection,  one  a  large  and 
probably  adult  male,  the  other  a  well-grown 
young  female  that  had  been  two  years  in  the 
Gardens  and  was  very  tame  and  gentle.  Both  of 
these  animals  were  usually  most  deliberate  in 
their  movements,  coming  slowly  across  the  cage 
even  for  their  favourite  food,  and  climbing  as  if 
it  were  too  much  trouble  to  move.  But  as  soon  as 
they  caught  sight  of  a  snake  and  long  before  it 
was  near  them,  they  fled  silently,  but  with  the 
most  unusual  celerity,  climbing  as  far  out  of 
reach  as  possible.  (P.  C.  Mitchell,  191 2,  p.  201.) 

Extraordinarily  persistent  is  the  reli- 
giously motivated  belief  or  conviction  that 
infrahuman  animals  must  possess  certain 
ready-to-hand  or  instinctive  modes  of  re- 
sponse. Of  this  human  superstition  our  in- 
sistent belief  in  an  innate  fear  of  snakes  by 
monkeys  and -apes  is  a  notable  example. 
Probably  complete  knowledge  of  the  gene- 
sis of  snake-avoiding  behavior  in  the  orang- 
outan,  or  in  any  other  primate,  will  defi- 
nitely indicate  its  partial  dependence  upon 
the  experience  of  the  individual  (P.  C. 
Mitchell,  1922,  p.  348).  We  should  extend 
our  comment  to  other  patterns  of  response 
traditionally  described  as  innate,  for  the 
evidence  which  has  accumulated  from  the 
study  of  human  and  anthropoid  behavior 
seems  to  indicate  that  in  many  if  not  all 
instances  the  behavior-pattern  consists  of 
a  primary  reactive  tendency  and  capacity 
which  through  exercise  and  experience  be- 
comes elaborated  until  it  is  highly  adapted. 
Also  our  experience  as  students  of  animal 
behavior  suggests  this  working  hypothesis 
instead  of  the  assumption  that  certain 
elaborated  patterns  are  inherited  as  such 
and  are  practically  independent  of  experi- 
ence. Dogmatism  is  not  in  order,  but  open- 
mindedness  and  willingness  to  search  dili- 


gently for  facts  assuredly  are  much  to  be 
desired. 

Descriptions  of  extreme  forms  of  avoid- 
ing behavior,  as  in  terror,  are  lacking  for 
the  orang-outan,  and  the  behavioral  pic- 
ture of  fear  is  inadequately  sketched.  Sug- 
gestive of  problems,  but  also  indicating 
additional  modes  of  affective  expression,  is 
a  contribution  of  Deniker,  who  in  com- 
menting on  emotional  expressions  remarks: 

According  to  my  observations  the  orang  did  not 
have  the  habit  of  projecting  his  lips.  When  ex- 
cited or  irritated,  he  opens  his  mouth  and  dis- 
plays his  great,  clenched  teeth,  at  the  same  time 
showing  a  minute  movement  of  the  middle  of  the 
upper  lip,  raised  by  the  action  of  the  canine  mus- 
cle; it  was  this  movement,  characteristic  of  anger 
or  defiance  among  many  of  the  animals,  which 
was  so  well  studied  by  Darwin.  (Deniker,  1882, 
P-  337-) 

Self-advancing,  aggressive  behavior  as 
implied  by  the  terms  impatience,  resent- 
ment, anger,  rage,  is  not  lacking  in  the 
orang-outan,  and  although  we  have  discov- 
ered no  adequate  account  of  such  affective 
activity,  several  significant  features  or  as- 
pects are  mentioned  by  one  or  another 
observer. 

The  following  expressions  of  impatience 
or  resentment  are  noted  by  Grant,  who, 
in  describing  the  activities  of  an  orang- 
outan  which  had  just  enjoyed  some  tea, 
writes : 

He  solicited  with  all  the  mute  eloquence  in  his 
power  for  more  tea.  Some  cold  water  was  put 
into  his  saucer,  but  he  was  not  to  be  so  imposed 
upon ;  he  poured  it  angrily  out  on  the  floor, 
(taking  care,  however,  not  to  break  the  saucer,) 
whined  in  a  peculiar  manner,  and  threw  himself 
passionately  on  his  back  on  the  ground,  striking 
his  breast  and  paunch  with  his  palms,  and  giving 
a  kind  of  reiterated  croak.  This  action  he  repeated 
several  times,  giving  himself  very  heavy  falls  on 
the  back  of  his  head  and  spine,  striking  against 
the  floor  with  a  violence  which  could  not  have 
failed,  I  should  suppose,  to  hurt  a  human  being, 
but  which  appeared  to  give  him  no  pain  what- 
ever. (Grant,  1828,  p.  11.) 

Analogous  acts  are  reported  of  a  young 
male  orang-outan  by  Yerkes  (1916,  p.  81). 
When  unable  to  succeed  in  problems  which 
were  set  for  him,  this  subject  at  times 
would  strike  his  head  repeatedly  against 
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Fig.  65.  Discipline.  Orang-outan  and  proboscis  monkey,  both  in  their  childhood.  Courtesy  of  G.  Krause. 


the  floor,  or  again  he  would  turn  either  a 
single  somersault  or  a  series  of  them  in 
rapid  succession.  Similar  behavior  has  been 
recorded  for  human  subjects. 

Almost  certainly  such  acts  when  exhib- 
ited by  orang-outan  or  man  indicate  strong 
desire  for  some  objective  and  a  measure  of 
impatience  or  anger.  The  "temper  tan- 
trum" is  easily  evoked  in  the  infantile  or 
childish  orang-outan.  It  has  been  noted  by 
many  authors  and  described  by  a  few, 
among  whom  are  Grant  (1828),  Rennie 
(1838),  Hornaday  (1879),  Shelford 
(19 1 6).  As  observed  by  us  this  type  of 
affective  behavior  is  essentially  like  that  of 
the  uninhibited  child,  for  the  animal  when 
sufficiently  provoked  screams,  casts  itself 
on  the  ground,  and  there  flings  itself  about 
with  abandon,  careless  it  would  seem  of 
discomfort  or  minor  hurts,  and  intent  only 
on  self-determination.  There  can  be  no 


doubt  that  this  affective  display  is  com- 
monly employed  by  young  orang-outans  as 
a  means  of  achieving  their  desires.  This 
interpretation  finds  expression  in  the  fol- 
lowing quotation  from  Cuvier. 

I  have  frequently  seen  it  testify  its  impatience 
in  this  way  [temper  tantrum]  :  when  any  thine; 
was  refused  it  which  it  wanted,  not  being  able  or 
not  daring  to  attack  those  who  opposed  its 
wishes,  it  would  throw  itself  on  the  floor,  strike 
its  head,  and  thereby  endeavour  to  excite  interest 
or  pity  in  a  more  lively  manner.  This  method  of 
expressing  sorrow  or  anger  is  not  observable  in 
any  animal,  man  excepted.  Was  this  ourang  outanc: 
led  to  act  in  this  manner  from  the  same  motive; 
which  actuate  us  in  similar  circumstances?  I  am 
inclined  to  answer  this  question  in  the  affirmative : 
for  in  its  passion  it  would  occasionally  raise  its 
head  from  the  ground  and  suspend  its  cries,  in 
order  to  see  if  it  had  produced  any  effect  on  the 
people  around,  and  if  they  were  disposed  to  yield 
to  its  entreaties :  when  it  thought  there  was  noth- 
ing favourable  in  their  looks  or  gestures,  it  began 
crying  again.  (F.  Cuvier,  1811,  pp.  196-197.) 
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Abel  cites  what  he  suspects  to  be  a  case 
of  threatened  suicide  in  connection  with 
temper  tantrums. 

But  although  so  gentle  when  not  exceedingly 
irritated,  the  orang-outang  could  be  excited  to 
violent  rage,  which  he  expressed  by  opening  his 
mouth,  showing  his  teeth,  seizing  and  biting  those 
who  were  near  him.  Sometimes  indeed  he  seemed 
to  be  almost  driven  to  desperation;  and  on  two 
or  three  occasions  committed  an  act,  which,  in  a 
rational  being,  would  have  been  called  the  threat- 
ening of  suicide.  If  repeatedly  refused  an  orange 
when  he  attempted  to  take  it,  he  would  shriek 
violently  and  swing  furiously  about  the  ropes; 
then  return  and  endeavour  to  obtain  it;  if  again 
refused,  he  would  roll  for  some  time  like  an  angry 
child  upon  the  deck,  uttering  the  most  piercing 
screams;  and  then  suddenly  starting  up,  rush  furi- 
ously over  the  side  of  the  ship,  and  disappear.  On 
first  witnessing  this  act,  we  thought  that  he  had 
thrown  himself  into  the  sea;  but  on  a  search  be- 
ing made,  found  him  concealed  under  the  chains. 
(Abel,  1818,  pp.  328-329.) 

That  modes  of  affective  expression  vary 
extremely  with  age,  sex,  and  individuality 
is  established.  Certain  of  the  possibilities 
of  variation  are  suggested  by  comment  of 
Delisle  (1893,  pp.  648-649)  on  the  facial 
expressions  of  Maurice  and  Max,  the  adult 
male  captives  in  Paris.  (See  figs.  53,  54,  p. 
I33-) 

Maurice  had  enormous  cheek  pads,  the  ap- 
pearance of  which  varied  with  the  light  and  his 
affective  condition.  When  he  was  calm  they  ap- 
peared dull,  but  when  he  became  excited  they 
reflected  much  light,  while  at  the  same  time  his 
eyes  looked  "menacing  and  wicked."  Also  in  ex- 
citement the  laryngeal  sacs  might  be  inflated  and 
the  teeth  exposed.  In  Max,  a  younger  animal,  the 
cheek  pads  and  laryngeal  sacs  were  smaller  and 
consequently  played  a  quite  different  role  in  facial 
expression. 

By  Schlegel  and  Muller,  Wallace,  Horna- 
day,  and  other  hunter-collector-naturalists, 
behavior  in  wounded  orang-outans  indica- 
tive probably  of  mingled  terror  and  rage, 
is  reported.  In  particular,  old  males,  when 
seriously  wounded  or  compelled  to  fight 
for  their  lives,  may  scream,  roar,  tear  the 
jungle  vegetation,  break  off  limbs  of  trees, 
and  otherwise  act  as  though  maddened  by 
pain  and  at  once  enraged  and  terrorized. 
Ordinarily  such  extreme  expressions  would 
not  be  seen  in  captives.  From  various  ob- 


servers we  have  gleaned  the  information 
for  a  composite  picture  of  the  enraged 
adult  male.  With  muscles  tense,  hair  erect 
and  bristling,  jaws  parted  and  lips  drawn 
exposing  formidable  teeth,  laryngeal  sacs 
inflated,  cheek  pads  tense  and  shining, 
beady  eyes  glittering,  and  uttering  loud 
screams  or  roars,  the  animal  may  hurl  him- 
self upon  an  adversary.  It  is  not  a  sight  to 
calm  timid  ones  or  to  convince  the  skeptic 
that  the  orang-outan  is  harmless. 

Expressions  of  contentment,  satisfaction, 
pleasure,  delight,  joy,  have  been  mentioned 
frequently,  but  very  imperfectly  described. 
Particularly  during  early  life,  although  also 
occasionally  in  maturity,  playfulness  ap- 
pears, and  in  connection  therewith  varied 
evidences  of  physical  well-being  and  joy  in 
activity  and  social  relations. 

A  characteristic  behavioral  picture  of 
joy  has  not  been  drawn.  No  one  it  seems 
has  observed  it  with  sufficient  patience, 
skill,  and  objectivity  to  describe  even  the 
facial  changes,  still  less  the  bodily  attitude 
and  physiological  conditions.  It  is  a  task 
worthy  the  attention  of  a  first-rate  ob- 
server. 

Often  in  play  with  their  fellows  or  with 
persons,  and  when  chased,  mauled,  or 
tickled,  young  orang-outans  chuckle,  grunt, 
gurgle,  and  exhibit  distortion  of  facial  fea- 
tures which  might  readily  be  taken,  or 
mayhap  mistaken,  for  smiling  or  laughter. 

Although  the  beautiful  play  of  the  features 
which  we  call  smiling  is  confined  to  man  alone, 
yet  is  the  orang-outang  capable  of  a  kind  of 
laugh  when  pleasantly  excited.  For  instance,  if 
tickled,  the  corners  of  his  mouth  draw  up  into  a 
grin;  he  shows  his  teeth,  and  the  diaphragm  is 
thrown  into  action,  and  reiterated  grunting 
sounds,  somewhat  analogous  to  laughter,  are 
emitted  by  the  animal.  The  creature  indeed  is 
extremely  sensible  to  tickling  in  those  parts  where 
a  human  being  is,  as  the  armpits  and  sides. 
(Grant,  1828,  p.  4.) 

As  footnote  to  the  publication  of  Grant 
appears  this  comment  by  one  Montgomerie, 
owner  of  the  orang-outan  observed. 

I  have  observed  in  this  individual,  and  also  in 
a  young  female  which  was  in  my  possession  for 
twelve  months,  when  not  excited  by  any  apparent 
cause,  a  contraction  of  the  upper  lip,  showing  the 
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Iccth,  and  a  play  of  the  features  resembling  a 
smile,  as  if  excited  by  some  pleasant  idea.  She 
also  when  tickled  (withholding  her  breath  and 
struggling)  would  utter  a  half-suppressed  sound, 
which  might  be  expressed  by  the  letters  Khee, 
much  in  the  same  way  as  some  individuals  of  the 
human  species  when  placed  under  similar  excite- 
ment.—Note  by  Mr.  M.  (Grant,  1828,  p.  4  ) 

Although  smiles  and  laughter  are  men- 
tioned by  several  observers  of  orang-outan 
behavior,  no  one  has  critically  discussed 
the  legitimacy  of  the  terms.  If  they  imply 
a  sense  of  humor  one  might  hesitate  to  ap- 
ply them.  Yet  the  abundant  evidence  of 
tricks,  jokes,  and  intent  to  surprise,  tease, 
or  otherwise  disconcert  their  ape  or  human 
companions  would  suggest  even  humor. 
Possibly  it  would  be  as  much  like  quibbling 
to  object  to  the  use  of  the  term  laughter  as 
of  feeling.  Probably  most  open-minded  ob- 
servers would  unhesitatingly  say  either:  I 
believe  that  the  animals  smile  or  laugh  be- 
cause I  have  seen  them  do  so,  or,  I  do  not 
believe  it  because  I  have  not  seen  it. 

The  lips  are  conspicuously  expressive  be- 
cause of  their  extreme  mobility  and  con- 
stant use.  They  seem  to  play  a  far  more 
important  role  in  this  respect  in  orang- 
outan  and  chimpanzee  than  in  gibbon,  go- 
rilla, or  man.  From  our  own  observations 
we  should  conclude  that  in  contentment  or 
delight  they  are  protruded  slightly  if  at 
all,  and  they  may  be  held  firmly  together 
or  parted  in  less  or  greater  degree;  but  in 
impatience  or  resentment,  in  begging  or 
mute  appeal,  they  commonly  are  protruded 
in  funnel  shape  as  if  to  facilitate  the  pe- 
culiar vocalization  characteristic  of  these 
attitudes.  As  resentment  gives  place  to 
anger  or  rage  they  may  be  protruded 
extremely  in  accompaniment  with  loud 
screaming,  or  the  mouth  may  be  opened 
widely  and  the  lips  drawn  back.  Undoubt- 
edly in  all  such  emotional  conditions 
marked  play  of  feature  occurs;  yet  no  de- 
scription of  it  is  available.  Truly  there  is 
much  to  see,  much  to  measure,  much  to 
describe,  correlate,  and  explain  in  orang- 
outan  affective  behavior  whether  or  not 
feeling,  emotion,  mood,  or  sentiment  be 
present. 


Among  the  best  available  descri[)tions 
of  affective  expressions  in  the  young  orang- 
outan  are  those  of  Schmidt  (1878).  This 
observer  was  especially  impressed  by  the 
variation  in  facial  expression  and  in  bodily 
attitude.  His  descriptions  indicate  that  his 
subject  was  very  active  and  responsive. 
Indeed,  it  would  appear  to  have  been  much 
more  so  than  the  typical  specimen.  An  ex- 
planation of  this  may  possibly  appear  in 
the  fact  that  it  was  companion  to  a  chim- 
panzee. Possibly  the  social  stimulus  re- 
sulting from  the  presence  of  this  more 
active  and  expressive  ape  stirred  the  orang- 
outan  to  more  frequent  and  more  pro- 
nounced affective  behavior. 

The  so-called  tender  emotions  are  slightly 
in  evidence.  Attraction  apart  from  the 
sexual,  filial,  or  parental  is  noted  most  fre- 
quently as  between  or  among  companions 
in  captivity  or  orang-outan  and  human 
friend  or  caretaker.  Attachments  are  com- 
mon within  the  species  and  also  for  human 
friends,  and  there  are  numerous  expres- 
sions of  appreciation  and  gratitude. 

Seldom  does  one  meet  in  the  orang-outan 
literature  the  words  sympathy  and  love. 
Respecting  this  mode  of  experience  and  ex- 
pression F.  Cuvier  writes  thus  illuminat- 
ingly  and,  we  believe,  correctly. 

We  have  already  seen  that  one  of  the  principal 
wants  of  our  ourang  outang  was  to  Hve  in  so- 
ciety, and  to  attach  itself  to  persons  who  treated 
it  with  kindness.  For  M.  Decaen  it  had  a  particu- 
lar affection,  of  which  it  gave  daily  proofs.  One 
morning  it  entered  his  apartment  while  he  was 
still  in  bed,  and  threw  itself  upon  him  embracing 
him  strongly,  and  applying  its  lips  to  his  breast, 
which  it  sucked  as  it  used  to  do  his  fingers.  On 
another  occasion  it  gave  him  a  still  stronger  proof 
of  its  attachment.  It  was  accustomed  to  come  to 
him  at  meal  times,  which  it  knew  very  well,  in 
expectation  of  victuals.  With  this  view  it  leapt  up 
behind  his  chair,  and  perched  upon  the  back  of  it ; 
when  he  gave  it  what  he  thought  proper.  On  his 
arrival  in  Spain,  M.  Decaen  went  ashore,  and  an- 
other officer  of  the  ship  supplied  his  place  at 
table :  the  ourang  outang  placed  itself  on  the  back 
of  the  chair  as  usual ;  but  as  soon  as  it  perceived 
a  stranger  in  its  master's  place  it  refused  all  food, 
threw  itself  on  the  floor,  and  rolled  about  in  great 
distress,  frequently  striking  its  head  and  moaning 
bitterly.  (F.  Cuvier.  iSii.  p.  iq6.) 

We  are  able  to  confirm  from  our  own 
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experience  with  immature  orang-outans  the 
use  of  affective  behavior  as  means  to  a  defi- 
nite end  and  we  therefore  agree  that  it  may 
be  partially  assumed  or  pretended  emotion. 

Of  the  kiss  as  sign  of  attachment  Abel 
remarks : 

Some  writer  states,  that  an  orang-outang  which 
he  describes  gave  "real  kisses";  and  so  words  his 
statement,  that  the  reader  supposes  them  the 
natural  act  of  the  animal.  This  is  certainly  not  the 
case  with  the  orang-outang  which  I  have  de- 
scribed. He  imitates  the  act  of  kissing  by  project- 
ing his  lips  against  the  face  of  his  keeper,  but 
gives  them  no  impulse.  He  never  attempted  this 
action  on  board  ship,  but  has  been  taught  it  by 
those  who  now  have  him  in  charge.  (Abel,  1818, 
pp.  329-330.) 

Although  kissing,  so  called,  has  many 
times  been  described  in  both  the  orang- 
outan  and  chimpanzee,  we  have  discovered 
no  proof  that  it  is  natural  to  these  anthro- 
poid apes.  Instead,  as  Abel  infers,  it  may 
be  either  an  imitation  of  man  or  response 
to  his  direction  or  command. 

Of  sympathy,  mutual  aid,  or  cooperation 
in  family  or  species  there  are  almost  no 
trustworthy  records.  Undoubtedly  reliable 
information  is  difficult  to  obtain.  Yet  such 
study  as  has  been  made  of  free  and  captive 
orang-outans,  and  especially  the  knowledge 
we  have  thus  acquired  concerning  their 
relative  unsociability,  render  it  highly  prob- 
able that  they  are  only  slightly  sympa- 
thetic and  altruistic  in  their  expressions. 
The  accounts  of  hunter-collectors  indicate 
that  they  may  on  occasion  attempt  to  pro- 
tect or  defend  their  young,  but  whether 
this  extends  to  adult  members  of  the 
family  or  other  social  group  is  not  certainly 
known. 

From  our  observation  of  a  mature  male 
and  two  half-grown  female  orang-outans 
which  were  companions  in  captivity  in 
the  Abreu  primate  colony  at  Havana,  we 
gleaned  evidence  of  playful  social  relations 
but  scant  indication  of  anything  approach- 
ing altruistic  interest.  And  from  our  search 
of  the  literature  we  have  learned  next  to 
nothing.  We  must,  therefore,  believe  that 
the  scientist  who  undertakes  to  study  sym- 
pathetic relations  and  activities  in  this  ape 


will  have  the  advantages  of  a  virgin  field  of 
inquiry,  and  one  also  of  peculiar  interest 
and  significance  for  students  of  social  phe- 
nomena. 

Although  indications  of  depression,  sad- 
ness, and  grief  are  not  wanting,  here  also 
useful  descriptions  are  lacking.  Since  natu- 
rally the  orang-outan  tends  to  quiescence 
and  serious  mien,  it  is  inevitably  character- 
ized as  melancholy  in  appearance,  and  in- 
deed, except  for  moments  in  infancy  and 
childhood  when  the  joy  of  living  seems  to 
possess  it,  it  behaves  as  though  depressed. 
There  are,  however,  depths  and  degrees  of 
depression,  and  it  is  possible  by  various 
means  to  induce  even  more  marked  expres- 
sion of  sadness  or  grief  than  the  ordinary. 
In  disappointment  the  young  specimen 
quite  commonly  whimpers  or  weeps,  with- 
out, however,  shedding  tears.  Only  casual 
references  to  such  affective  behavior  have 
been  found  and  they  contribute  little  and 
uncertainly  to  our  knowledge.  (Hermes, 
1876;  Schmidt,  1878,  p.  198.) 

Were  information  adequate  to  the  need, 
we  should  attempt  as  a  matter  of  course  to 
enumerate  the  various  factors  in  affective 
behavior  and  the  conditions  which  pri- 
marily influence  them,  for  after  all,  as  they 
act  orang-outans  are  to  us,  and  our  de- 
scriptions of  behavior  will  remain  unsatis- 
factory as  long  as  its  affective  aspects  are 
ignored,  neglected,  or  only  casually  con- 
sidered. 

VOCALIZATION 

In  only  one  direction  has  the  general  sub- 
ject of  affective  expression  received  better 
than  passing  and  incidental  notice;  that  is, 
vocalization  and  speech.  And  even  in  this 
instance  the  motivation  of  inquiry  was  ini- 
tially religious,  springing  from  the  demand 
and  desire  for  proof  that  on  structural 
grounds  it  is  impossible  for  the  anthropoid 
ape  to  talk.  Not  the  disinterested  thirst  for 
knowledge,  curiosity  about  natural  facts, 
and  desire  to  understand,  so  much  lauded 
by  patrons  and  admirers  of  scientific  re- 
search, but  instead  defensive  reaction  fo- 
cused human  attention  on  the  vocal  mecha- 
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nism  of  the  orang-outan  and  its  exercise. 
Thanks  to  this  impulsion  we  now  know 
something  at  least  of  the  phenomenon  of 
vocalization,  which  is  more  than  can  be 
said  for  most  aspects  of  affective  behavior. 

Notably  a  silent  creature,  the  orang- 
outan  seldom  in  captivity,  and  perhaps 
even  as  rarely  in  nature,  produces  sounds. 
The  vocal  mechanism  of  the  creature  early 
drew  the  attention  of  Camper,  who  ex- 
amined by  dissection  both  the  larynx  and 
the  laryngeal  sacs.  Noting  that  many  trav- 
elers, while  admitting  that  the  ape  does  not 
speak,  think  that  it  could  if  it  would,  he 
says,  "My  principal  study  in  this  essay  will 
be  to  prove  the  absolute  impossibility  there 
is  for  the  Orang  and  other  monkies  to 
speak."  (Camper,  1779a,  p.  140.) 

Already,  on  page  24,  we  have  quoted 
Camper's  conclusions,  which  it  is  not  sur- 
prising to  discover  conform  to  his  initial 
bias  and  in  his  judgment  demonstrate  the 
"impossibility"  which  he  predicted.  It  is 
not  our  task  to  review  or  evaluate  this  able 
investigator's  morphological  findings,  and 
it  must  suffice  to  remark  that  competent 
anatomists  have  praised  his  observations 
and  descriptions. 

For  summary  accounts  of  the  compara- 
tive anatomy  of  the  larynx  and  laryngeal 
sacs  and  for  bibliography,  reference  may 
be  made  to  Keith  (1896,  p.  320),  Sonntag 
(1924,  pp.  257  ff.),  and  our  page  106.  Ap- 
parently it  is  well  established  that  the 
laryngeal  sacs  function  in  connection  with 
vocalization. 

Of  obvious  psychobiological  interest  in 
connection  with  vocalization  is  a  study  by 
Griinbaum  and  Sherrington  of  the  physi- 
ology of  the  cerebral  cortex  in  which  the 
orang-outan  and  chimpanzee  were  used  as 
subjects.  In  reporting  the  results  of  fara- 
dization of  the  cortex  these  investigators 
state  that  strong  stimulation  of  certain 
points  induced  movements  in  the  larynx 
distinguishable  from  the  respiratory 
rhythm. 

Judging  from  such  evidence  as  we  altogether 
obtained,  we  conclude  that  either  (i)  no  Broca 
"speech  centre,"  at  all  distantly  foreshadowing  the 


human,  exists  in  these  anthropoid  brains,  or  (2) 
that  direct  faradisation  of  the  Broca  speech  cortex 
is  inefficient  itself  to  evoke  vocalisation.  These 
two  inferences,  are,  of  course,  not  mutually  ex- 
clusive, and  both  the  suppositions  may  be  cor- 
rect. (Griinbaum  and  Sherrington,  190.3,  p.  152./ 

From  a  position  which  in  important  re- 
spects is  diametrically  opposite  to  that  of 
Camper,  Monboddo  examined  the  charac- 
teristics of  the  anthropoid  apes  in  their  re- 
lations to  those  of  man.  Obviously  he  was 
committed  to  the  unity  of  the  primates  and 
sought  in  all  facts  evidence  of  the  intimate 
relation  of  man  and  ape.  Briefly  put,  it  is 
his  thesis  that  the  orang-outans  (used  as 
inclusive  of  the  chimpanzee)  are  classifi- 
able as  men,  that  the  possession  of  speech, 
one  of  Buffon's  criteria  for  humanity,  is 
false,  and  that  because  orang-outans  do  not 
speak  one  cannot  safely  assume  that  they 
are  incapable  of  it. 

Since  Monboddo's  arguments  are  ingen- 
ious, we  shall  quote  him,  despite  the  fact 
that  his  materials  are  entirely  secondhand 
and  many  of  them  of  uncertain  value. 

But  I  think  I  have  proved  the  direct  contrary 
[that  man  lacks  natural  power  of  speech]  ;  and 
have  shown  evidently,  by  arguments,  both  a 
priori  and  a  posteriori,  that  there  is  no  natural 
language  belonging  to  man,  except  what  belongs 
to  other  animals;  and  all  that  may  be  truly  said 
of  man  is,  that  he  has  the  capacity  of  acquiring 
the  faculty  of  speech,  as  well  as  many  other  fac- 
ulties, which  he  has  added  to  his  nature.  If,  there- 
fore, any  thing  concerning  speech  were  to  be 
added  to  the  definition  of  man,  it  should  be  men- 
tioned in  the  same  way  as  intellect  and  science  are 
in  the  Peripatetic  definition;  and  we  should  say. 
that  man  is  an  animal  capable  of  speech.  Now. 
that  the  Orang  Outang  has  this  capacity,  we  can- 
not reasonably  doubt,  when  we  see,  that  he  has 
the  capacity  of  being  a  musician,  and  has  actually 
learned  to  play  upon  the  pipe  and  harp,  a  fact 
attested,  not  by  a  common  traveller,  but  by  a 
man  of  science,  Mr.  Peiresc,  and  who  relates  it 
not  as  a  hearsay,  but  as  a  fact  consisting  with 
his  knowledge.  And  this  is  the  more  to  be  at- 
tended to,  as  it  shows,  that  the  Orang  Outang 
has  a  perception  of  numbers,  measure,  and 
melody,  which  has  always  been  accounted  pe- 
culiar to  our  species.  But  the  learning  to  speak, 
as  well  as  the  learning  music,  must  depend  upon 
particular  circumstances;  and  it  shall  be  shewn, 
in  the  sequel,  that  men,  living  as  the  Orane 
Outangs  do,  upon  the  natural  fruits  of  the  earth, 
with  few  or  no  arts,  are  not  in  a  situation  that  is 
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proper  for  the  invention  of  language.  The  Orang 
Outangs,  who  played  upon  the  pipe,  had  cer- 
tainly not  invented  this  art  in  the  woods;  but 
they  had  learned  it  from  the  negroes  or  the  Euro- 
peans; and  that  they  had  not  at  the  same  time 
learned  to  speak,  may  be  accounted  for  in  one  or 
other  of  two  ways; — either  the  same  pains  had 
not  been  taken  to  teach  them  articulation;  or, 
1  secondly,  music  is  more  natural  to  man,  and  more 
easily  acquired  than  even  speech,  and  was  prob- 
ably, as  shall  be  afterwards  shewn,  first  learned 
by  them. 

The  objection,  therefore,  when  thoroughly  ex- 
amined, comes  to  this,  that  the  Orang  Outang  has 
not  yet  learned  the  several  arts  that  we  practise; 
and  among  others  which  he  has  not  acquired,  is 
that  of  Language.  If,  on  this  account,  the  Orang 
Outang  be  not  a  man,  then  those  philosophers  of 
Europe,  who,  about  the  time  of  the  discovery  of 
America,  maintained,  that  the  inhabitants  of  that 
1  part  of  the  world  were  not  men,  reasoned  well; 
for,  certainly,  the  Americans  had  not  then,  nor 
have  they  yet,  learned  all  the  arts  of  which  their 
nature  is  capable.  .  .  .  (Monboddo,  1773,  I, 
347-) 

In  the  foregoing  references  to  affective 
expressions  and  descriptions  of  various 
types  of  affective  behavior,  several  forms 
of  vocalization  have  been  mentioned.  We 
shall  now  briefly  review  them  by  enumera- 
tion, with  occasional  reference  to  an  origi- 
nal authority. 

According  to  Vosmaer,  his  orang-outan 
subject  was  not  heard  to  utter  any  sound 
I    except  when  alone,  and  then  its  vocaliza- 
'    tion  initially  resembled  the  howling  of  a 
young  dog  and  later  the  harsh  grating 
noise  of  a  saw  passing  through  wood  (Vos- 
maer, 1778,  p.  18).  By  Schlegel  and  Miiller 
j    (1839-44)  passing  reference  is  made  to  the 
1    "grumbling  sound"  by  which  at  night  the 
I    presence  of  orang-outans  in  a  region  be- 
comes known.  In  wounded  specimens  they 
describe  shrill  screaming  and  a  deep  roar 
I    or  bellow  not  unlike  that  of  the  panther. 
!    Further,  these  authors  state  that  during 
I    the  scream  the  lips  are  protruded  in  funnel 
shape,  whereas  for  the  roar  the  mouth  is 
opened  wide  and  the  laryngeal  sacs  are  in- 
flated. Temminck  (1835-41),  doubtless  de- 
riving his  facts  from  Schlegel  and  Miiller, 
mentions  the  buzzing  or  humming  sound 
produced  by  captive  or  wounded  adults. 
But  as  we  interpret  his  description  this  is 


a  quality  of  the  scream  and  not  a  separate 
vocalization.  Whimpering,  crying,  grunting, 
chuckling,  and  screaming,  all  are  mentioned 
by  Schmidt  (1878)  in  his  account  of  the 
behavior  of  a  four-year-old  captive.  This 
authority  surmises  that  mature  animals 
may  make  louder  sounds  than  the  young 
because  of  possession  of  laryngeal  sacs. 
And  in  this  connection  it  should  be  noted 
that  Priemel  (1908,  p.  81)  especially  re- 
marks the  development  of  laryngeal  sacs 
in  a  female  orang-outan  at  about  the  sixth 
year.  Presumably  this  means  that  they 
were  first  observed  at  that  time  or  possibly 
that  they  then  became  functional.  The 
voice  of  this  animal,  the  author  tells  us, 
was  seldom  heard,  yet  in  response  to  tick- 
Hng  she  would  utter  a  shrieking  squeal. 
Shelford  (19 16,  pp.  4-5)  also  emphasizes 
the  silence  of  the  animal  and  remarks  that 
it  occasionally  produces  grunting  sounds 
and  that  the  young  ones  may  scream  and 
yell  like  naughty  or  angry  children. 

Probably  this  is  a  very  incomplete  list  of 
orang-outan  sounds,  and  certainly  as  de- 
scription of  vocalization  it  is  almost  ludi- 
crously inadequate.  Nevertheless  it  accu- 
rately represents  the  present  status  of 
knowledge. 

SPEECH 

Speech  or  language  as  contrasted  with  vo- 
calization has  attracted  the  attention  of 
only  a  few  students  of  this  great  ape.  We 
have  already  cited  the  bias  of  Monboddo 
as  contrasted  with  that  of  Camper  and 
have  quoted  each  in  order  to  exhibit  the 
futility  of  scientific  effort  which  is  directed 
toward  the  support  of  a  conviction  instead 
of  the  discovery  of  nature's  facts. 

It  is  entertaining  in  this  connection,  and 
not  without  scientific  significance,  that  one 
of  the  very  best  of  natural  histories  of  the 
apes  should  attempt  to  resolve  the  problem 
of  orang-outan  speech  much  as  the  present- 
day  psychophysiologist  might  be  expected 
to,  prior  to  detailed  and  accurate  knowl- 
edge of  the  facts.  We  permit  Rennie  to 
speak  for  himself. 

There  is  another  character  in  the  organization 
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of  the  orang-outan,  which  it  is  necessary  that  we 
should  briefly  explain,  since  it  has  been  supposed 
by  many  excellent  anatomists,  to  be  the  principal, 
if  not  the  only  impediment  that  prevents  this  ani- 
mal from  uttering  articulate  sounds,  and,  in  fact, 
from  speaking  as  well,  or  nearly  as  well,  as  our- 
selves. That  this  idea  is  altogether  gratuitous  and 
unfounded  might  be  very  readily  demonstrated;  it 
were  easy  to  show  that  the  faculty  of  speech  is 
peculiar  to  man,  not  so  much  on  account  of  the 
perfection  of  his  organic  structure,  as  of  the 
superior  constitution  of  his  mind,  and  especially 
of  that  power  of  abstraction  and  generalization 
which  he  alone  enjoys,  and  by  which  he  is  enabled 
to  make  his  words  the  signs  and  interpreters  of 
his  thoughts.  We  shall  not  enter  upon  this  purely 
metaphysical  investigation  at  present ;  but  it  is  at 
least  due  to  the  talents  of  the  celebrated  men  who 
have  promulgated  these  opinions,  to  examine 
what  they  are,  and  particularly  as  the  structure 
in  question,  though  unconnected  with  the  faculty 
of  speech,  is  no  doubt  an  important  agent  in  other 
parts  of  the  animal's  economy.  (Rennie,  1838,  p. 
87-) 

To  a  surprising  number  of  biologists  as 
well  as  laymen,  speech  in  monkeys  or  apes 
suggests  the  name  Gamer,  and  if  in  this 
chapter  we  fail  to  mention  his  name  it 
might  be  considered  an  inexcusable  over- 
sight. The  fact  is  that  although  Garner  de- 
voted a  considerable  part  of  his  life  to  the 
intensive  study  of  vocalization  and  speech 
in  the  infrahuman  primates,  his  publica- 
tions indicate  serious  lack  of  scientific  com- 
petence. It  is  not  on  this  score,  however, 
that  we  would  justify  omission  of  reference 
to  him  in  any  discussion  of  speech  in  the 
orang-outan.  We  quote  from  one  of  his 
books  a  paragraph  which  leaves  nothing  for 
us  to  add.  It  happens  that  this  same  para- 
graph appears  almost  verbatim  in  a  later 
book. 

I  have  never  had  an  opportunity  of  studying 
this  ape  in  a  wild  state,  and  have  only  had  access 
to  four  of  them  in  captivity,  all  of  which  were 
young  and  most  of  them  inferior  specimens.  He  is 
the  most  obtuse  or  stupid  of  the  four  great  apes. 
And  were  it  not  for  his  skeleton  alone  he  would 
be  assigned  a  place  below  the  gibbon,  for  in  point 
of  speech  and  mental  calibre  he  is  far  inferior. 
The  best  authorities  perhaps  upon  the  habits  of 
this  ape  in  a  wild  state  are  Messrs.  W.  T.  Horni- 
day  and  R.  A.  Wallace.  (Garner,  1896,  p.  260.) 

We  beg  to  make  corrections  in  this  para- 
graph as   follows:    Horniday   should  be 


spelled  Hornaday,  anfl  the  initials  of  Wal- 
lace are  A.  R.  instead  of  the  reverse.  The 
only  single  point  in  which  we  can  agree 
with  (iarner  is  that  he  never  studied  the 
orang-outan. 

Aside  from  such  speculative  discussions 
of  anthropoid  speech  as  are  exemplified  by 
those  of  Monboddo,  the  only  special  contri- 
bution to  the  subject  is  that  of  Fumess.  We 
shall  quote  him  at  length  because  of  this 
fact,  and  also  on  account  of  the  extraor- 
dinarily interesting  character  of  his  obser- 
vations. 

Referring  to  the  orang-outan  and  chim- 
panzee, Fumess  writes: 

If  these  animals  have  a  language  it  is  restricted 
to  a  very  few  sounds  of  a  general  emotional  sicr- 
nification.  Articulate  speech  they  have  none  and 
communication  with  one  another  is  accomplished 
by  vocal  sounds  to  no  greater  extent  than  it  is  by 
dogs,  with  a  growl,  a  whine,  or  a  bark.  They  are, 
however,  capable  to  a  surprising  degree  of  acquir- 
ing an  understanding  of  human  speech. 

In  the  case  of  the  orang-utan  it  took  at  least 
six  months  of  daily  training  to  teach  her  to  say 
"Papa."  This  word  was  selected  not  only  because 
it  is  a  very  primitive  sound,  but  also  because  it 
combined  two  elements  of  vocalization  to  which 
orang-utans  and  chimpanzees  are,  as  I  have  said, 
unaccustomed,  namely :  the  use  of  lips  and  an  ex- 
pired vowel  sound.  The  training  consisted  of  a 
repetition  of  the  sounds  for  minutes  at  a  time, 
while  the  ape's  lips  were  brought  together  and 
opened  in  imitation  of  the  movements  of  mv  lips. 
I  also  went  through  these  same  maneuvers  facing 
a  mirror  with  her  face  close  to  mine  that  she 
might  see  what  her  lips  were  to  do  as  well  as  feel 
the  movement  of  them.  At  the  end  of  about  six 
months,  one  day  of  her  own  accord,  out  of  lesson 
time,  she  said  "Papa''  quite  distinctly  and  re- 
peated it  on  command.  Of  course,  I  praised  and 
petted  her  enthusiastically;  she  never  forgot  it 
after  that  and  finally  recognized  it  as  my  name. 
When  asked  "Where  is  Papa?''  she  would  at  once 
point  to  me  or  pat  me  on  the  shoulder.  One  warm 
summer's  day  I  carried  her  in  my  arms  into  a 
swimming  pool;  she  was  alarmed  at  first  but 
when  the  water  came  up  to  her  legs  she  was 
panic  stricken;  she  clung  with  her  arms  about 
my  neck;  kissed  me  again  and  again  and  kept 
saying  "Papa!  Papa!  Papa!''  Of  course.  I  went 
no  further  after  that  pathetic  appeal. 

The  next  word  I  attempted  to  teach  her  to  say 
was  "cup.''  (Let  me  say  that  by  this  time  she 
understood  almost  everything  that  it  was  neces- 
sary for  me  to  say  such  as  "Open  your  mouth," 
"Stick  out  your  tongue,"  "Do  this,"  etc.,  and  she 
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was  perfectly  gentle  and  occasionally  seemed  quite 
interested.)  The  first  move  in  teaching  her  to  say 
cup  was  to  push  her  tongue  back  in  her  throat 
as  if  she  were  to  make  the  sound  "ka."  This  was 
done  by  means  of  a  bone  spatula  with  which  I 
pressed  lightly  on  the  center  of  her  tongue.  When 
I  saw  that  she  had  taken  a  full  breath  I  placed 
my  finger  over  her  nose  to  make  her  try  to 
breathe  through  her  mouth.  The  spatula  was  then 
quickly  withdrawn  and  inevitably  she  made  the 
sound  "ka."  All  the  while  facing  her  I  held  my 
mouth  open  with  my  tongue  in  the  same  position 
as  hers  so  that  her  observation,  curiosity,  and 
powers  of  imitation  might  aid  her,  and  I  said  ka 
with  her  emphatically  as  I  released  her  tongue. 
After  several  lessons  of,  perhaps,  fifteen  minutes 
of  this  sort  of  training  each  day  she  would  draw 
back  her  tongue  to  the  position  even  before  the 
spatula  had  touched  it,  but  she  would  not  say  ka 
unless  I  placed  my  finger  over  her  nose.  The  next 
advance  was  that  she  herself  placed  my  finger 
over  her  nose  and  then  said  ka  without  any  use 
of  the  spatula;  then  she  found  that  in  default  of 
my  finger  her  own  would  answer  the  purpose 
and  I  could  get  her  to  make  this  sound  any  time 
I  asked  her  to.  It  was  comparatively  very  easy 
from  this  to  teach  her  to  say  "^a/?"  by  means  of 
closing  her  lips  with  my  fingers  the  instant  she 
said  ka.  At  the  same  time  I  showed  her  the  cup 
that  she  drank  out  of  and  I  repeated  the  word 
several  times  as  I  touched  it  to  her  hps.  After  a 
few  lessons  when  I  showed  her  the  cup  and 
asked  "What  is  this?"  she  would  say  cup  very 
plainly.  Once  when  ill  at  night  she  leaned  out  of 
her  hammock  and  said  "cup,  cup,  cup,"  which  I 


naturally  understood  to  mean  that  she  was  thirsty 
and  which  proved  to  be  the  case.  I  think  this 
showed  fairly  conclusively  that  there  was  a  glim- 
mering idea  of  the  connection  of  the  word  with 
the  object  and  with  her  desire. 

By  getting  her  to  stick  out  her  tongue  and  then 
by  holding  the  tip  of  it  up  against  her  teeth  and 
at  the  same  time  forcing  her  to  breathe  through 
her  mouth  I  finally  got  her  to  make  the  sound 
Th.  This  was  preliminary  to  teaching  the  words: 
the,  this,  that. 

All  this  was  encouraging  I  will  admit  but  then 
— "I  never  nursed  a  dear  gazelle  .  .  . ,"  etc. ;  the 
poor  little  animal  died  four  or  five  months  after 
this  first  tiny  inkling  of  language.  (Furness,  1916, 
pp.  283-285.) 

It  is  appropriate  to  conclude  this  chap- 
ter w^ith  the  v^ords  of  Furness.  They  leave 
us  v^ith  the  impression  that  we  have  certain 
fragmentary  information  about  the  affec- 
tive behavior  of  the  orang-outan.  True,  this 
feeling  may  be  somev^hat  illusory,  and  cer- 
tainly our  ignorance  is  relatively  more  im- 
pressive than  our  knovi^ledge.  We  v^^rite  this 
not  in  apology  for  the  shortcomings  of  this 
chapter,  nor  yet  in  criticism  of  the  scores 
of  observers  who  have  contributed  the 
materials  which  have  entered  into  it,  but 
instead  as  motivating  plea  for  more  deter- 
mined, sustained,  systematic,  and  intelli- 
gent attention  to  the  subject. 
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NERVOUS  SYSTEM  AND  RECEPTIVITY  OF  ORANG-OUTAN 


THE  NERVOUS  SYSTEM 

FEW  problems  more  intensely  and 
generally  interest  inquiring  man 
than  the  presence  and  nature  of 
mind  in  other  animals.  But  despite  this  al- 
most universal  interest,  endless  speculation 
and  discussion,  and  not  a  little  rather  ill- 
conceived  and  poorly  directed  observa- 
tional effort,  slight  progress  has  been  made 
toward  knowledge  and  understanding  of 
mind  in  the  orang-outan,  or  any  other  of 
the  anthropoid  apes.  Because  of  this  fact 
we  are  tempted  beyond  our  resistance  to 
quote  certain  sentences  from  Wurmb's  fa- 
mous description  of  a  great  orang-outan. 

The  greatest  vacuity  which  appears  to  us  in  the 
plan  of  nature  is,  certainly,  that  observed  between 
man,  a  being  endowed  with  reason,  and  the  irra- 
tional animals.  Naturalists  hitherto  have  endeav- 
oured, but  in  vain,  by  the  most  accurate  re- 
searches to  acquire  some  satisfaction  on  this 
point;  and  we  may  almost  consider  it  as  certain 
that  the  links  of  the  great  chain,  here  wanting, 
are  not  to  be  found  in  the  world  which  we  at 
present  inhabit.  Were  nothing  more  required  but 
similarity  of  bodily  conformation,  this  transition, 
without  doubt,  would  be  found  in  the  four- 
handed  race  of  apes.  But  as  the  qualities  of  the 
mind  are  here  as  much  considered  as  the  form  of 
the  body,  it  is  evident  that  the  ape,  which  does 
not  deserve  the  second  rank  among  the  irrational 
animals,  cannot  form  the  hnk  that  connects 
quadrupeds  with  man.  The  external  figure,  how- 
ever, of  this  animal  has  since  the  earliest  periods 
engaged  the  attention  of  naturalists;  and  by  the 
similitude  of  its  body  we  are  led  to  suspect  a 
similitude  of  mental  powers  in  beings  to  which 
the  all-wise  Creator  has  given  so  much  likeness. 
But  as  the  discoveries  made  by  the  searchers  into 
nature  are  frequently  not  so  much  the  truth  as 
something  suited  to  the  systems  which  they  have 
adopted,  this  circumstance  has  given  rise  to  a 
great  deal  of  error.  (Wurmb,  1798,  pp.  225-226.) 

If  the  eminent  Dutch  anatomist  could 
return  to  examine  our  present  psychobio- 
logical  knowledge  he  probably  would  take 
more  encouragement  from  it  than  do  we, 


and  it  is  not  unlikely  that  he  would  be 
more  hopeful  of  progress  than  most  exist- 
ing physiologists  and  psychologists  appear 
to  be.  As  for  ourselves,  admitting  the  pau- 
city of  definite  information  and  the  nearly 
complete  dearth  of  insight,  we  are  never- 
theless optimistic.  In  fact,  this  survey  and 
inventory  of  anthropoid  lore  is  being  made 
in  preparation  for  an  anticipated  era  of 
active  study  of  the  manlike  apes,  from 
which  we  confidently  predict  a  rich  harvest 
of  fact  and  understanding.  By  such  reflec- 
tions as  these  we  would  fortify  ourselves 
and  the  reader  against  the  dismal  pros- 
pect of  ignorance  anent  orang-outan  recep- 
tivity and  adaptivity  which  this  chapter 
must  present.  The  precept  which  we  have 
drawn  from  our  study  of  the  literature  on 
the  orang-outan  is:  Look  backward  with 
historical  interest,  appreciatively,  under- 
standingly,  charitably;  then  look  forward 
with  constructive  intent,  enthusiastically, 
determinedly,  expectant  of  unprecedented 
progress.  But  if  so  constituted  that  you 
must  look  in  only  one  direction,  let  it  be 
forward. 

Psychobiological  and  neurological  events 
cannot  safely  and  profitably  be  dissociated. 
Therefore,  we  preface  our  survey  of  recep- 
tivity and  adaptivity  in  the  orang-outan  by 
summary  statement  concerning  the  nervous 
system. 

A  century  ago  Tiedemann  was  at  con- 
siderable pains  to  examine  the  orang-outan 
brain  and  to  describe  it  in  comparison  with 
that  of  man.  His  materials  were  meager, 
his  methods  inferior  to  those  of  our  day. 
yet  his  behavioral  grounds  of  inference  no 
less  than  his  morphological  descriptions 
continue  to  be  significant.  Glancing  over 
his  psvchobiological  data,  some  of  which 
we  now  know  to  be  incorrect,  we  note  that 
he  believed  the  orang-outan  to  be  much 
more  gentle,  docile,  affectionate,  readily 
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trained  and  taught  tricks  or  new  ways  of 
life  than  the  other  monkeys  and  apes. 
From  this  he  inferred  psychic  abilities  su- 
perior to  those  of  other  apes.  With  evident 
confidence  he  points  out  that  the  marked 
resemblance  of  the  orang-outan  brain  to 
that  of  man  is  consonant  with  observed  be- 
havior and  inferred  experience.  Differences 
as  well  as  likenesses  between  orang-outan 
and  human  brain  are  enumerated  by  Tiede- 
mann,  and  from  their  sum  he  concludes 
that  since  the  cerebral  hemispheres  of 
the  former  are,  relative  to  nerves,  spinal 
cord,  and  all  subordinate  structures,  much 
smaller  than  in  man,  and  since  in  this  pro- 
portionately lesser  size  and  in  the  fewer 
furrows  and  convolutions  of  the  brain  ap- 
pear the  chief  differences,  it  is  conclusively 
established  that  the  cerebral  hemispheres 
are  to  be  considered  the  workshops  through 
which  the  intellectual  operations  are  car- 
ried on.  Primarily  through  size,  volume, 
and  structure  of  the  cerebrum  is  man  dis- 
tinguished from  all  other  animals.  (Tiede- 
mann,  1827.) 

Evidently  this  author  was  strongly  im- 
pressed by  the  marked  similarity  between 
human  and  orang-outan  brains.  We,  how- 
ever, suspect  that  the  brain  of  the  chim- 
panzee or  gorilla  would  have  served  him 
at  least  as  well  as  that  of  the  orang-outan, 
and  that  his  comparisons  are  between  mon- 
key and  orang-outan  and  orang-outan  and 
man  rather  than  between  orang-outan  and 
other  anthropoid  apes. 

The  trend  of  Tiedemann's  comparisons 
reappears  in  Owen  (1865,  p.  42)  and  in 
Mivart's  Man  and  Apes,  in  which  is  writ- 
ten: 

The  Orang  is  most  like  man  in  (i)  the  develop- 
ment of  the  beard  in  the  males;  (2)  in  the  de- 
velopment of  the  styloid  process;  (3)  in  the 
length  of  the  leg  and  foot  taken  together  com- 
pared with  that  of  the  backbone;  (4)  in  the 
length  of  the  crest  of  the  ihum;  (5)  in  the  de- 
velopment of  the  spine  of  the  ischium;  (6)  in  the 
length  of  the  foot  compared  with  that  of  the 
hand;  (7)  in  the  relative  height  of  the  cerebrum; 

(8)  in  the  large  proportion  of  its  frontal  lobe; 

(9)  in  the  small  proportion  of  its  occipital  lobe; 

(10)  in  the  development  of  the  "bridging  convolu- 
tions"; (11)  in  the  characters  of  the  tongue;  (12) 


in  the  high  and  rounded  form  of  the  skull.  (Mi- 
vart,  1873,  pp.  164-165.) 

Supporting  these  comparisons  is  the  rela- 
tion of  orang-outan  cerebral  coefficient  to 
that  of  man,  chimpanzee,  gorilla,  and  gib- 
bon, as  taken  from  Mollison  (1914-15,  p. 
394):  Man,  30.4;  Orang-outan,  10.5; 
Chimpanzee,  8.9;  Gorilla,  8.4;  Gibbon,  7.2. 

Relatively  less  emphasis  is  placed  by 
more  recent  writers  on  the  closer  resem- 
blance of  orang-outan  than  other  anthro- 
poid brains  to  the  human,  and  one  natu- 
rally doubts  whether  as  between  anthro- 
poid apes  and  man  structural  differences 
are  not  more  significant  than  any  single 
measure  of  resemblance.  There  is  a  human 
tendency  to  seek  such  simple  comparative 
statements  as,  the  gorilla  is  more  like  man 
structurally  than  any  other  anthropoid 
ape;  or,  the  gorilla  is  more  intelligent  than 
the  orang-outan.  It  is  conceivable  that 
neither  the  affirmative  nor  the  negative  of 
such  propositions  is  necessarily  true  and 
that  accurate  observation  will  presently 
compel  us  to  particularize  description  in- 
stead of  attempting  to  average  morpho- 
logical or  behavioral  phenomena.  We  may 
even  be  permitted  to  imagine,  in  the  ab- 
sence of  information  to  the  contrary,  that 
the  central  nervous  system  of  the  orang- 
outan  in  general  is  neither  more  nor  less 
like  that  of  man  than  is  that  of  the  chim- 
panzee or  gorilla,  but  that  it  possesses, 
along  with  resemblances  and  differences, 
distinctive  peculiarities  which  at  present 
we  have  no  basis  for  evaluating  or  for  com- 
paring with  the  characteristics  of  other  pri- 
mate nervous  systems.  No  small  embarrass- 
ment results  when  a  scientist  permits  such 
simple  and  almost  inevitably  misleading 
statements  as  we  have  cited  to  be  dragged 
from  him  for  popular  enlightenment,  enter- 
tainment, or  other  end.  In  fine,  we  do  not 
believe  that  the  brain  of  the  orang-outan 
has  been  proved  to  be  structurally  or  func- 
tionally more  like  that  of  man  than  is  that 
of  the  chimpanzee  or  gorilla,  but  we  are 
prepared  to  be  shown. 

Since  these  paragraphs  were  written, 
The  Brain  from  Ape  to  Man  by  Tilney  ap- 
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peared.  In  it  (1928,  II,  479  ff.)  we  discover 
strong  support  for  our  suspicion  that  orang- 
outan  is  not  more  manlike  neurologically 
than  are  chimpanzee  and  gorilla.  In  fact, 
Tilney,  although  recognizing  the  striking 
configurational  resemblance  of  its  brain  to 
that  of  man,  ranks  it  as  neurologically 
more  primitive  than  either  chimpanzee  or 
gorilla.  For  more  detailed  authoritative  in- 
formation the  reader  is  referred  to  Tilney's 
volumes. 

Further,  on  the  structural  and  functional 
neurology  of  orang-outan,  we  would  cite  as 
important:  Rolleston  (1861),  Bischoff 
(1876),  Beevor  and  Horsley  (1890),  Luna 
(191 1 ),  Ley  ton  and  Sherrington  (191 7), 
Sonntag  (1924a),  and  more  particularly  as 
bibliographic  sources,  Keith  (1895,  1896) 
and  Sonntag  (1924). 

ORGANS  OF  SENSE 

With  this  brief  and  inadequate  charac- 
terization of  the  status  of  knowledge  and 
inquiry  concerning  the  central  nervous 
system  of  the  orang-outan  we  shall  turn 
to  examination  of  data  on  the  receptors 
or  sense  organs.  Again  as  bibliographic 
sources  we  would  refer  to  Keith  (1896) 
and  Sonntag  (1924).  In  the  handbook  of 
Sonntag,  under  the  topic  "sense  organs," 
appears  brief  reference  to  the  organs  of 
touch,  the  eye  and  its  appendages,  and  the 
organ  of  hearing  in  the  anthropoid  apes. 
Relative  to  the  orang-outan  there  is  scant 
information  and  no  indication  that  any  of 
its  types  of  receptor  have  been  studied  in- 
tensively and  described  minutely  and  ac- 
curately. 

Superficially  at  least,  both  the  eye  and 
the  ear  appear  strikingly  like  the  corre- 
sponding human  organs.  For  neither  is 
complete  general  and  histological  descrip- 
tion available  (see  Sonntag,  1924,  pp.  315- 
317;  1924a,  pp.  435-438). 

Cutaneous  receptors  for  touch,  pressure, 
warmth,  cold,  and  pain,  appear  to  be 
known  only  through  the  work  of  Kollman 
who  has  described  touch  balls  in  the  hand 
and  foot  of  anthropoid  apes  and  man.  In 


hands  and  feet  of  the  three  manlike  apes 
touch  balls  of  three  orders  are  said  to  exist. 
In  infrahuman  primates  touch  balls  of  the 
first  order  are  supposedly  the  important  re- 
ceptors for  contact  or  pressure;  the  an- 
thropoid apes  differ  from  the  monkevs  in 
the  form  in  which  these  balls  occur,  and 
also  in  the  form  of  the  balls  of  the  second 
order.  On  the  contrary,  in  the  balls  of  the 
third  order  all  of  the  monkeys  and  apes  are 
more  or  less  alike.  In  these  cutaneous 
structures  there  is  noteworthy  difference 
between  man  and  apes,  the  anthropoid  apes 
exhibiting  a  structure  much  more  like  that 
of  man  than  like  that  of  the  monkeys,  espe- 
cially in  balls  of  the  first  order. 

The  relation  between  the  peripheral 
nervous  system  and  these  manifold  exter- 
nal structures,  we  are  informed,  can  only 
be  inferred  on  analogy  from  the  hand.  It 
may  be  assumed  that  the  touch  balls  of  the 
foot  are  more  richly  supplied  with  sensi- 
tive apparatus  than  are  surrounding  tis- 
sues (Kollmann,  1885). 

The  presence  of  papillae,  some  of  which 
presumably  carry  "taste  buds,"  in  the 
tongue  of  the  orang-outan  is  reported  by 
Mayer  (1843),  by  several  other  ob- 
servers whose  publications  are  cited  by 
Sonntag  (1921).  In  the  following  respects 
the  orang-outan  tongue  is  said  to  resemble 
that  of  man:  General  proportions,  rounded 
apex,  V-type  of  vallate  papillae,  absence  of 
long  conicle  papillae  on  the  base,  frenum 
linguae,  small  proportions  of  the  fimbriate 
plicae,  nature  of  the  sublingual  fold,  and 
presence  of  apical  gland  of  Xuhn.  In  all 
of  these  particulars  it  differs  from  the 
tongue  of  the  chimpanzee  and  gorilla,  and 
it  therefore  is  next  to  man  in  order  of  re- 
semblance (Sonntag,  192 1,  p.  17). 

Complete  dissection  of  the  nasal  struc- 
tures of  an  orang-outan  is  described  by 
Zuckerkandl,  who  states  that  in  place  of 
the  olfactory  cushions  of  the  gibbons  there 
occurs  in  the  orang-outan  a  large  smooth 
bonv  plate,  running  out  into  a  point  be- 
hind. There  is  no  such  histological  descrip- 
tion of  the  receptive  mechanism  as  the 
psvchobiologist    might    naturally  desire 
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(Zuckerkandl,  1887).  See  also  Seydel 
(1891). 

Almost  incredibly  little  is  known  of  the 
sense  organs  of  this  great  ape.  There  is 
not  even  a  list  of  the  types  or  classes  of 
receptor.  Presumably  the  animals  are  re- 
sponsive to  most  of  the  stimuli  which  af- 
fect man;  yet  for  this  inference  adequate 
morphological  basis  is  wanting.  Chiefly  be- 
cause of  this  dearth  of  information  where 
the  psychobiologist  might  naturally  have 
counted  on  serviceable  descriptions,  we 
have  in  this  chapter  departed  farther  than 
usual  from  our  rule  against  the  inclusion 
of  structural  data. 

receptivity:  modes  of  sense 

Regarding  the  modes  and  characteristics 
of  receptivity  in  the  orang-outan  meager 
structural  basis  for  inference  appears. 
What,  then,  of  contributions  from  the 
study  of  behavior?  In  answering  this  ques- 
tion we  may  as  well  proceed  chronologi- 
cally as  otherwise,  and  as  frequently  here- 
tofore we  shall  permit  observers  to  speak 
for  themselves. 

It  made  use  of  its  sense  of  smelling  in  order 
to  decide  upon  the  nature  of  the  aliments  which 
were  presented  to  it  and  which  it  was  not  ac- 
quainted with,  and  it  seemed  to  consult  this 
sense  with  great  assiduity. 

For  quoting  this  matter-of-fact  statement 
and  unescapable  information  of  F.  Cuvier 
(181 1,  p.  190)  we  have  numerous  and  ex- 
cellent precedents. 

A  few  years  later  Grant  confirmed  the 
observation  of  Cuvier  and  thus  added  an 
iota  to  his  description: 

He  evidently  possesses  an  insatiable  fund  of 
curiosity,  and  examines  every  thing  that  comes  in 
his  way.  No  matter  what  the  article  may  be,  he 
turns  it  about  in  his  fingers,  smells  it,  and  tries  if 
it  is  eatable.  In  examining  any  thing  he  is  seldom 
or  never  satisfied  with  the  sense  of  manual  touch. 
(Grant,  1828,  p.  8.) 

Touch,  taste,  and  smell  are  thus  envisaged ! 

Follows  Warwick  with  comparable  re- 
marks on  responsiveness  to  sounds: 

The  hearing  of  both  animals  [an  orang-outan 
and  a  chimpanzee]  was  remarkably  acute,  catch- 


ing the  most  indistinct  noise  at  a  considerable 
distance;  and  their  knowledge  of  sounds  was 
accurately  shown;  as,  on  hearing  the  footsteps, 
on  the  stairs,  of  persons  with  whom  they  were 
acquainted,  they  ran  towards  the  door  before  it 
was  opened.  (Warwick,  1832,  p.  308.) 

Schlegel  and  Miiller  undoubtedly  had 
excellent  and  abundant  opportunity  to  ob- 
serve receptive  behavior  and  modes  of 
sense  in  the  orang-outan,  but,  notwith- 
standing, their  reports  carry  little  new  in- 
formation. Better  than  in  their  own  publi- 
cations their  principal  results  are  presented 
by  Temminck. 

The  sense  organs  of  the  orang  do  not  seem  to 
be  very  acute,  with  the  single  exception  of  hear- 
ing which  is  extraordinarily  fine.  Though  its 
eyes,  of  a  clear  brown,  are  full  of  vivacity  and 
are  very  expressive,  it  seems  to  have  rather  low 
vision.  When  in  captivity  one  of  them  is  shown 
cultivated  fruit,  his  desire  to  possess  it  is  extreme ; 
as  soon  as  he  gets  hold  of  it,  he  regards  it  closely, 
touches  it,  smells  it,  then  rejects  it  with  indiffer- 
ence. Whatever  falls  into  his  hand  is  immediately 
carried  to  within  a  short  distance  of  his  eyes, 
and  secondly  straight  to  his  nostrils,  which  makes 
one  suspect  that  this  sense  is  slightly  less  devel- 
oped than  sight.  In  the  modality  of  touch  little 
acuteness  can  be  attributed  to  him;  he  has  less  in 
his  fingers  than  other  species  of  quadrumanous 
animals;  with  him  the  lips  seem  to  replace  their 
principal  functions,  especially  the  lower  lip  which 
he  has  the  ability  to  extend  in  the  shape  of  a 
vase  and  to  lengthen  to  test  the  objects  which  he 
has  picked  up.  (Temminck,  1835-41,  pp.  378-379-) 

Reference  is  made  by  Schmidt  (1878,  p. 
227)  to  sensitiveness  of  the  skin  of  the 
young  orang-outan  to  slight  irregularities 
in  the  surface  on  which  it  sits  or  lies,  and 
also  to  "love"  of  bright  colors,  with  seem- 
ing preference  for  red  over  white.  Ama- 
teurish experimental  tests  of  sensitiveness 
to  various  wave  lengths  of  light  are  re- 
ported by  Garner  (1892a)  and  Furness 
(191 6),  but  since  their  investigations  be- 
long rather  under  perception  than  sensi- 
tivity, further  exposition  will  be  deferred. 

Our  survey  of  human  knowledge  of  re- 
ceptivity in  the  orang-outan,  the  accumu- 
lation of  centuries,  is  completed.  The  re- 
sult may  be  expressed  in  a  sentence.  Modes 
of  sense  or  receptivity  have  not  been  listed 
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and  there  are  no  data  on  range,  acuity, 
thresholds,  or  any  other  psychobiological 
aspect  of  any  sense. 

It  is  either  to  laugh  or  weep  if  one  con- 
templates this  display  of  ignorance  or  of 
inaptitude  and  unpreparedness  for  skilful 
inquiry.  Even  as  we  present  these  exhibits 
we  choose  to  laugh,  for  the  situation  strikes 
us  as  incredibly  absurd.  Nevertheless,  in- 


stead of  holding  up  to  ridicule  pioneers  in 
anthropoid  research  we  naturally  should 
prefer  to  say  simply  and  solely,  "Nothing 
worthy  of  mention  in  a  scientific  publica- 
tion is  known  about  receptivity  and  sensi- 
bility in  the  orang-outan."  This,  moreover, 
is  the  fact  we  should  like  to  leave  vividly 
in  the  mind  of  every  inquiring  psychobiolo- 
gist. 


CHAPTER  FIFTEEN 


INTELLIGENCE  OF  ORANG-OUTAN:  PERCEPTION,  ENDOWMENT, 

AND  ACQUISITION 


THIS  section  might  appropriately  be 
entitled  "Intelligence  in  behavior 
and  experience,"  for  the  term  intelli- 
gence in  comparative  psychology  has  come 
to  imply  varieties  of  experience  and  ac- 
tivity which  present  adaptive  relations.  Us- 
ing the  conventional  terminology^  of  our 
science,  we  shall  examine  behavioral  evi- 
dences of  perceptual,  imaginal,  and  idea- 
tional processes.  For  those  who  disclaim 
interest  in  experience,  or  who  attempt  to  ex- 
clude it  from  the  realm  of  scientific  inquiry, 
there  remains  description  of  behavior  which 
is  not  a  whit  altered  by  being  characterized 
by  us  as  perceptual,  imaginal,  or  idea- 
tional. 

Logically  viewed,  thorough  knowledge 
of  an  organism's  receptive  characteristics 
should  constitute  the  basis  for  examination 
of  perceptual  modes  of  integration  of  ac- 
tivity and  experience.  Given  such  a  basis, 
it  is  doubtful  whether  better  approach  to 
understanding  of  behavioral  adaptation,  of 
-  any  order  of  complexity  of  integration,  can 
be  commanded  than  the  analytic  and  ge- 
netic study  of  perceptual  and  apperceptual 
(configurational  and  coordinative)  proc- 
esses. 

As  we  have  searched  the  literature  for 
information  about  receptivity  in  the  orang- 
outan,  so  likewise  have  we  sought  data  on 
perception.  And  in  this  case  as  in  the  other, 
in  place  of  a  consistent  and  serviceable  body 
of  fact,  we  have  found  fragmentary  obser- 
vations, bits  of  evidence  unrelated  and  im- 
possible of  evaluation;  nothing  more.  We 
may  not  present  the  motley  array  of  data, 
but  we  shall  offer  typical  examples. 

Perception  of  temporal  sequences,  rela- 
tions, and  span,  although  doubtless  noticed 
by  many  observers,  are  recorded  by  few. 
Warwick  (1832,  p.  309)  remarks: 


It  would  seem  that  they  had  some  knowledge 
of  time;  for,  as  the  hour  approached  at  which 
they  were  removed  to  their  nightly  residence,  they 
would  of  their  own  accord  get  the  blankets,  and 
enfold  themselves,  in  readiness  to  depart;  and  if 
their  removal  were  protracted  beyond  the  usual 
time,  it  required  force  to  prevent  them  from  go- 
ing to  the  door. 

Similarly  in  our  own  acquaintance  with  the 
orang-outan,  we  have  noticed  awareness  of 
the  approach  of  hour  for  feeding,  experi- 
mentation, or  retirement.  No  experimental 
work  has  been  done,  and  it  is,  therefore, 
impossible  to  present  measurement  or  pre- 
cise description  of  perceptual  processes  and 
of  the  external  and  internal  factors  which 
presumably  condition  them.  It  seems  not 
unlikely  that  this  type  of  adaptation  plays 
an  important  part  in  the  life  of  the  animal. 

Perception  of  mirror  images  of  the  self,  of 
other  objects,  and  of  moving  things,  have 
many  times  been  reported,  although  never 
carefully  studied  and  adequately  described. 
Such  data  as  are  available  afford  no  indica- 
tion of  the  nature  and  limitation  of  per- 
ception of  size,  form,  distance,  movement, 
light,  and  color.  The  mirror  situation 
appears,  however,  to  offer  admirable  oppor- 
tunity for  experimental  analysis  of  certain 
aspects  of  visual  perception.  All  that  seems 
definitely  established  by  such  casual  obser- 
vations as  are  recorded  is  the  fact  of  rec- 
ognition of  certain  mirrored  objects  and 
ability  to  respond  appropriately. 

Perhaps  the  best  indication  of  perceptual 
processes  is  contained  in  the  investigative  or 
observational  activity  of  the  orang-outan. 
Systematic  examination  of  cages  and  of  un- 
familiar objects  is  commonly  observed ;  and 
Schmidt,  for  one,  has  given  a  very  illuminat- 
ing account  of  the  exploratory  activities  of 
one  of  his  subjects,  and  especially  of  its 
minute  and  intensive  examination  of  a  new 
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cage  and  of  a  chair  which  was  present  as 
plaything.  Particularly  worthy  of  note  is 
this  writer's  description  of  the  animal's  per- 
ception of  depth  as  indicated  by  its  reac- 
tion to  paintings  on  the  ceiling.  These  were 
felt  of  with  the  fingers  as  if  with  expectancy 
of  tridimensionality  (Schmidt,  1878,  p. 
267). 

The  attempts  of  Garner  and  Furness  to 
study  size,  form,  and  color  perception  in 
the  orang-outan  yielded  no  definite  infor- 
mation. Neither  of  these  men  was  profes- 
sionally equipped  for  his  task.  Each  took  his 
cue  from  "intelligence  testing."  As  object 
lesson,  and  in  order  to  render  our  destruc- 
tive criticism  intelligible,  we  present  de- 
scription of  method  and  results  in  the  words 
of  these  authors. 

Working  with  an  orang-outan,  estimated 
to  be  five  years  old,  in  London,  Garner  pro- 
ceeded in  accordance  with  the  following  de- 
scription and  with  the  result  indicated : 

I  took  two  small  paper  boxes  about  five  inches 
square  by  one  inch  deep  and  lined  them  with 
pieces  of  cigar  box  in  order  to  make  them  as 
strong  as  possible.  I  covered  one  box  with  bright 
green  paper  and  in  the  lid  cut  a  round  hole  about 
two  inches  in  diameter.  I  then  cut  out  a  disc 
about  the  size  of  this  hole  to  which  I  attached  a 
knob  to  facihtate  handling  it,  and  this  disc  I  also 
covered  with  green  paper.  The  other  box  I  cov- 
ered with  yellow  and  through  the  Hd  of  it  cut  a 
square  hole  also  about  two  inches  across.  For  this 
I  made  a  square  block  or  plug  with  knob,  and 
covered  it  with  yellow  paper.  My  object  was  to 
see  if  the  ape  would  put  the  blocks  into  the  holes 
which  they  fitted,  and  also  to  ascertain  if  he  was 
guided  by  the  shape  of  the  hole  and  block  or  by 
the  colour. 

I  entered  the  cage  with  my  boxes.  ...  I  first 
took  the  round  block  in  my  fingers  and  showed 
it  to  him  and  then  fitted  it  into  the  hole  in  the 
box-lid.  The  ape  immediately  wanted  it,  and 
when  I  let  him  have  it  he  tried  to  put  it  into  his 
mouth.  I  showed  him  a  number  of  times  what  I 
wanted  him  to  do,  and  after  a  Httle  time  I  got 
him  to  drop  the  plug  on  the  box  and  at  last  to 
put  it  into  the  hole ;  and  when  he  did  this  I 
promptly  rewarded  him  with  a  bit  of  apple  which 
I  had  taken  into  the  cage  for  this  purpose.  The 
second  time  it  was  an  easier  matter  to  induce  him 
to  put  the  plug  into  the  hole  and  it  seemed  to 
dawn  upon  his  mind  that  he  was  getting  paid  for 
his  trouble,  and  he  performed  it  more  readily  and 
after  each  effort  would  look  up  for  his  apple.  I 
did  but  use  one  box  on  this  first  trial  and  did 


not  continue  the  experiment  long  enough  to  tax 
his  patience,  but  whenever  he  put  the  plug  on  the 
box  or  in  the  hole  I  would  give  him  his  reward, 
and  this  part  of  the  programme  seemed  to  be 
more  easily  understood. 

A  few  days  later  I  visited  him  again,  and  on 
this  occasion  I  took  both  boxes  into  the  cage  and 
placed  them  before  him  and  at  the  same  time  gave 
him  the  green  plug  to  place.  He  at  once  dropped 
this  into  the  right  box  and  looked  up  for  his  ap- 
ple. This  was  done  so  promptly  that  I  could  not 
doubt  but  that  he  was  aware  of  what  he  was  do- 
ing. I  then  gave  him  the  square  plug,  which  he 
first  attempted  to  put  into  his  mouth  and  then 
finally  dropped  it  into  the  wrong  hole ;  each  time 
he  dropped  the  green  plug  into  the  right  box,  but 
the  yellow  one  he  usually  got  wrong.  At  last, 
when  I  would  not  allow  him  to  put  the  blocks 
into  his  mouth  nor  into  the  same  hole,  he  declined 
to  play  the  game  and  would  not  take  hold  of 
either  one  except  to  throw  it  down  into  the  straw 
and  turn  away.  .  .  .  When  I  gave  him  the  block 
he  would  try  to  put  it  into  his  mouth,  and  when 
not  allowed  to  do  this  would  drop  it  and  turn 
away.  .  .  . 

On  another  visit  to  Jim  ...  I  gave  him  a  bite 
of  apple  to  start  with  and  then  I  placed  in  his 
hand  the  square  plug,  which  he  immediately 
placed  in  the  square  hole.  This  was  rewarded  with 
a  bit  of  apple.  I  then  gave  him  the  round  block, 
which  he  proceeded  to  deposit  in  the  square  hole. 
After  some  little  debate  he  placed  it  in  the  right 
hole,  and  I  then  gave  him  the  square  block,  which 
he  placed  in  the  same  hole.  After  a  great  many 
efforts  I  discovered  one  singular  fact.  Xo  matter 
which  block  I  gave  him  he  would  generally  fit  it 
into  the  hole  of  the  same  shape,  but  seemed  de- 
termined always  to  place  the  second  block  in  the 
same  hole.  I  was  satisfied  from  my  experiments 
that  he  could  easily  distinguish  the  round  hole 
from  the  square,  and  he  knew  evidently  which 
block  fitted  it,  but  what  reason  he  had  for  want- 
ing to  put  both  blocks  in  the  same  hole  was  not 
clear  to  me.  In  a  few  cases  where  I  compelled  him 
to  put  the  second  block  in  the  right  hole  he  en- 
deavoured to  recover  the  first  block  which  he  had 
deposited  in  order  to  place  it  in  the  same  hole, 
and  when  I  gave  it  to  him  he  would  immediately 
do  so.  He  seemed  quite  determined  not  to  sepa- 
rate the  blocks.  (Garner,  i8Q2a,  pp.  440-442.) 

Because  of  lack  of  critical  analysis  of 
visual  factors  in  this  experimental  situation 
and  their  independent  evaluation,  this  work 
proves  nothing  beyond  the  fact  of  per- 
ceptual process. 

In  commenting  on  the  behavior  of  an 
orang-outan  and  a  chimpanzee  which  he  ob- 
served, Furness  says,  "Both  of  them  have 
been  taught  to  know  red,  blue  and  yellow 
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by  name  and  the  chimpanzee  can  select  and 
place  in  separate  piles  blocks  colored  violet, 
blue,  green,  yellow,  orange  and  red."  There 
follows  this  author's  description  of  his  tests 
of  color  vision  and  their  outcome. 

In  testing  their  color  sense  I  tried  first  with  a 
red,  a  blue  and  a  yellow  block  and  a  board 
whereon  were  painted  squares  of  the  same  colors 
a  little  larger  than  the  blocks;  I  showed  them 
over  and  over  again  what  I  wanted  them  to  do 
and  saying  the  names  of  the  colors  as  I  placed 
the  blocks  on  the  squares  correspondingly  colored. 
Then  a  block  was  given  to  them  and  they  were 
expected  to  place  it  correctly,  but  it  never  was 
done  in  a  way  to  convince  me  that  they  recog- 
nized the  color.  Next  they  were  tested  with  pieces 
of  ribbon  of  exactly  the  same  length  and  width 
and  luster ;  I  endeavored  to  get  them  to  select  and 
hand  to  me  the  color  that  I  asked  for.  For  a 
month  or  more  I  thought  that  they  knew  the 
colors,  but  to  make  sure  I  placed  the  ribbons  in 
another  room  and  told  one  of  the  apes  to  go  and 
bring  me  one  of  the  colors,  and  while  she  was 
getting  it  I  kept  repeating  the  name  of  the  color 
so  that  she  should  not  forget.  This  was  a  complete 
failure,  again  and  again.  They  evidently  had  been 
reading  my  expression  and  the  direction  of  my 
eyes,  when,  sitting  opposite  to  them,  uncon- 
sciously, I  followed  the  direction  of  their  hesi- 
tating hands  with  a  glance  of  approval  or  disap- 
proval. This  was  really  very  observant  on  their 
part,  but  not  to  the  point.  They  were  completely 
at  a  loss  when  I  closed  my  eyes  and  held  out  my 
hand  to  receive  the  color  that  I  had  asked  for. 

This  did  not  prove,  however,  that  they  could 
not  recognize  the  different  colors;  merely  that 
they  did  not  know  them  by  name.  The  next  trial 
therefore  was  with  24  blocks,  8  red,  8  blue,  8 
yellow ;  all  scattered  over  the  table.  One  color  was 
called  for  by  name  and  if  that  was  selected  rightly 
then  all  the  others  of  that  color  must  be  picked 
out  and  placed  in  my  hand.  I  would  never  accept 
a  wrong  color,  but  would  either  close  my  hand  or 
snap  it  out  of  their  fingers;  the  lesson  would  not 
stop  until  all  the  eight  blocks  of  each  color  had 
been  rightly  selected,  so  they  gradually  learned 
that  a  quick  selection  of  right  colors  meant  a 
speedy  release  to  play.  In  this  manner  also  they 
learned  the  names  of  the  colors  as  applied  to 
blocks,  but  if  other  red,  blue  and  yellow  objects 
such  as  ribbons  were  placed  among  the  blocks  I 
could  never  get  the  apes  to  consider  them  in  the 
same  category  as  the  blocks  merely  because  they 
were  of  the  same  color.  (Furness,  1916,  pp.  287- 
288.) 

Certain  indications  of  form  discrimina- 
tion by  the  orang-outan  and  chimpanzee 
also  are  given  by  Furness,  who  remarks  that 


these  animals  knew  the  correct  key  for  every 
lock  in  their  apartment  and  could  select  the 
proper  one  from  a  bunch  of  ten  or  twelve. 
When  tested  with  duplicate  keys  on  differ- 
ent rings  the  right  keys  were  always  se- 
lected. Of  the  keys  involved  two  were  for 
Yale  locks  and  difficult  to  distinguish 
(Furness,  1916,  pp.  285-286). 

The  publications  of  Garner  and  Furness 
remind  us  that  amateur  work  has  its  place 
and  value,  but  that  it  should  be  clearly 
recognized  and  distinguished  from  profes- 
sional inquiry.  Psychobiology  has  reached 
the  stage  of  development  when  its  makers 
should  insist  on  professional  competency 
and  on  the  critical  evaluation  of  work. 

Incidental  to  an  experimental  study  of 
aspects  of  intelligence  in  the  orang-outan, 
Haggerty  observed  certain  evidences  of  per- 
ceptual process. 

There  is  [as  he  puts  it]  behavior  which  depends 
upon  the  animals  grasping  the  objects,  not  in  the 
accidental  way  in  which  they  may  happen  to 
come  to  it,  but  in  the  relation  in  which  they  will 
be  most  useful  to  it.  If  we  are  to  speak  anthro- 
pomorphically,  we  must  say  that  the  animal  per- 
ceives relations,  and  that  in  this  perception  of  re- 
lations we  have  a  low  order  of  rationality.  (Hag- 
gerty, 1913,  p.  154.) 

Likewise  in  our  own  general  and  experi- 
mental studies  of  the  orang-outan,  various 
indications  of  perceptual  process  have  inci- 
dentally been  noted,  although  never  fully 
described  (Yerkes,  191 6).  Many  of  the  ex- 
perimental situations  to  be  described  later, 
and  the  adaptive  responses  of  the  orang- 
outan  to  them,  clearly  enough  indicate  the 
functional  presence  of  sensory  and  imaginal 
configurations.  They  are  in  part  kinaes- 
thetic,  in  part  tactual,  and  in  part  visual. 
Of  auditory  perception,  or  that  which  in- 
volves chemical  or  orientational  receptivity, 
we  have  no  definite  knowledge. 

Not  without  interest,  in  this  connection, 
is  an  observation  which  we  take  from  Shel- 
ford: 

The  young  Maias  when  it  picks  up  a  very  small 
object,  such  as  a  pea  or  pellet  of  bread,  does  so, 
not  with  the  tips  of  the  thumb  and  first  finger, 
but  pushes  the  object  with  the  ball  of  the  thumb 
against  the  side  of  the  proximal  phalanx  of  the 


174 


A  STUDY  OF  ANTHROPOID  LIFE 


first  finger,  all  the  fingers  being  flexed,  and,  so 
holding  it,  lifts  it  up.  A  young  baby  nearly  al- 
ways acts  in  the  same  way  when  trying  to  pick 
up  a  small  object.  (Shclford,  1916,  p.  5.) 

This  suggests  the  desirabiHty  of  minute 
study  of  the  processes  of  exploration  and 
investigation  of  objects  by  which  the  orang- 
outan  familiarizes  itself  with  their  prop- 
erties and  achieves  motor  coordination  and 
adaptation.  There  are  many  fragmentary 
observations  bearing  on  this  topic,  but  no 
one  has  assembled  them  in  such  way  as  to 
indicate  their  relation,  and  there  is  no  sys- 
tematic experimental  study  of  any  single 
aspect  of  motor  adaptation  and  coordina- 
tion. 

Bearing  rather  on  perception  than  on 
visual  acuity  is  the  following  observation 
reported  by  Sheak: 

One  afternoon  when  I  was  standing  in  front  of 
his  cage,  he  left  his  place  in  the  farther  corner, 
came  over  to  the  front,  and,  stretching  his  arm 
through  the  bars,  put  his  hand  on  my  shoulder. 
At  first  I  could  not  imagine  what  was  engaging 
his  attention,  but  when  he  took  his  hand  away  I 
discovered  there  was  a  tiny  knot  in  the  thread  of 
the  seam  of  my  coat,  and  he  was  trying  to  get  it. 
I  had  not  noticed  it  before,  but  his  sharp  eyes 
had  seen  it  from  the  back  of  the  cage.  (Sheak, 
1923,  p.  48.) 

What,  then,  do  we  know  of  the  perceptual 
life  of  the  orang-outan?  Nothing,  of  any 
considerable  consequence  for  scientific  de- 
scription. There  has  been  no  well-planned 
systematic  study  of  the  subject,  nor  indeed 
of  any  aspect  of  it.  This  is  the  more  surpris- 
ing since  knowledge  of  integrative  processes, 
at  the  perceptual  level,  is  a  primary  condi- 
tion of  fruitful  study  of  imaginal  and  idea- 
tional adaptation.  Therefore,  we  venture  to 
predict  that  the  problems  of  receptivity  and 
of  perceptual  integration  will  shortly  com- 
mand the  attention  of  psychobiologists  who 
may  interest  themselves  in  the  orang-outan. 

INSTINCT  AND  ACQUISITION 

The  suspicion  is  prevalent  that  adaptive 
behavioral  processes  are  of  two  sorts:  pri- 
mary acts  or  fundaments  which  are  rela- 
tively independent  of  individual  experience, 
and  their  supplements  or  modifications. 


Like  heredity  and  environment  in  the  life 
of  the  organism,  they  are  inseparable 
and  perhaps  also  inextricable  by  present 
methods  of  analysis.  Indeed,  their  inter- 
dependence is  the  most  conspicuous  aspect 
of  relationship.  In  this  chapter  on  orang- 
outan  adaptivity  it  is  appropriate  to  recall 
that  by  various  authorities  certain  ideas  as 
well  as  certain  acts  have  been  considered 
innate.  We  choose  F.  Cuvier  as  spokesman 
of  the  group  because  of  his  intimate  ac- 
quaintance with  a  baby  orang-outan. 

It  appears  to  me,  that  some  authors  have  made 
intelligence  depend  much  more  than  was  just  on 
the  greater  or  less  perfection  of  the  hands  or  fin- 
gers. Now  although  the  hand  of  an  ape  and  of  an 
ourang  outang  differs  very  little  from  ours,  and 
these  animals  could  undoubtedly  make  the  same 
use  of  them  as  we  do,  if  they  were  actuated  by 
the  same  ideas,  yet  an  ourang  outang  would  no 
more  be  a  man  with  more  perfect  hands  or  fingers, 
than  a  man  would  be  an  ape  because  he  was 
born  without  arms.  The  influence  of  the  senses  on 
the  mind  has  been  particularly  exaggerated:  some 
authors  have  thought  that  upon  the  degree  of 
perfection  of  these  organs  the  degree  of  the  per- 
fection of  the  understanding  in  a  great  measure 
depended.  Nevertheless  it  must  be  admitted  that 
several  animals  have  senses  completely  similar  to 
ours ;  and  the  description  which  we  have  given  of 
the  ourang  outang  shows  that  this  animal,  which 
certainly  is  not  a  man,  has  received  senses  equally 
numerous,  and  at  least  equally  dehcate  with  ours. 
Besides,  if  we  consider  the  real  influence  exer- 
cised on  the  operations  of  the  understanding  by 
more  or  less  delicate  organs,  we  see  that  it  is  lim- 
ited to  the  multiplying  of  ideas  in  a  greater  or  less 
ratio,  without  making  any  change  in  the  manner 
of  setting  these  elements  at  work.  The  most  hum- 
ble artisan,  who  has  exercised  his  sight  least,  and 
who  cannot  distinguish  the  most  striking  shades 
of  colour,  will  not  be  less  of  the  same  species  with 
the  painter  who  has  studied  all  the  accidents  of 
hght,  and  who  can  recognise  them  in  the  slightest 
undulations  of  a  drapery.  Lastly,  the  understand- 
ing may  have  ideas  without  the  aid  of  the  senses : 
two  thirds  of  the  brute  creation  are  moved  by 
ideas  which  they  do  not  owe  to  their  sensations, 
but  which  flow  immediately  from  their  brain.  In- 
stinct constitutes  this  order  of  phaenomena;  it  is 
composed  of  ideas  truly  innate,  in  which  the 
senses  have  never  had  the  smallest  share.  Every 
thing  unites,  therefore,  in  my  opinion,  to  convince 
us  that  it  is  neither  in  the  conformation  of  the 
limbs,  nor  in  the  greater  or  less  perfection  of  the 
senses,  that  we  must  seek  the  principal  cause  of 
the  intellectual  qualities  which  distinguish  us  from 
the  lower  animals,  and  even  the  cause  of  those 
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which  perhaps  distinguish  the  animals  of  certain 
classes.  The  operations,  the  phaenomena  of  our  in- 
telligence which  characterize  us,  ought  to  proceed 
from  higher  and  more  potent  causes;  faculties, 
even  of  the  understanding,  or  of  the  organ  in 
which  these  faculties  reside,  i.e.  the  brain.  Con- 
sequently, we  apply  ourselves  much  more  to  ap- 
preciate the  use  which  our  ourang  outang  made  of 
its  sensations,  the  results  which  he  knew  how  to 
draw  from  its  ideas,  than  to  analyse  these  sensa- 
tions themselves,  or  to  seek  for  the  elements  and 
the  nature  of  these  ideas.  (F.  Cuvier,  181 1,  pp. 
192-193.) 

Today  we  question  the  correctness  of 
Cuvier's  views  as  to  the  innateness  of  ideas 
and  acts,  and  many  competent  observers 
feel  reasonably  sure  that,  in  the  main,  ac- 
tion patterns  and  systems  are  products  of 
individual  practice  and  experience.  It  is 
commonly  assumed  now  that  from  certain 
simple  acts  or  assemblages  of  acts  by  accre- 
tion, elaboration,  integration,  coordination, 
inhibition,  facilitation,  and  yet  other  types 
of  modification,  develop  complex  adaptive 
behavioral  expressions  and  responses. 

In  orang-outan  nest  building,  walking, 
climbing,  feeding,  flight,  fighting,  vocaliza- 
tion, play,  sex  and  parental  behavior,  what 
is  primary  or  hereditary  and  what  acquired 
through  individual  experience?  In  no  in- 
stance can  answer  be  made,  for  observa- 
tional data  are  lacking. 

Although  it  is  illogical  and  relatively  un- 
profitable t&  have  to  consider  behavioral 
adaptations  in  the  absence  of  dependable  in- 
formation about  the  fundaments  of  activity, 
as  also  about  essential  characteristics  of  re- 
ceptivity and  perception,  we  may  not  escape 
our  present  task  of  review.  We  purpose, 
therefore,  to  offer  the  substance  of  knowl- 
edge about  conditions,  modes,  and  charac- 
teristics of  behavioral  adaptations,  and 
other  aspects  of  "intelligence"  in  the  orang- 
outan. 

IMITATION 

There  are,  it  appears,  in  this  great  ape  as 
well  as  in  other  primates,  certain  basically 
important  conditions,  or  are  they  also 
modes,  of  adaptation.  Often  they  are  spoken 
of  as  behavioral  tendencies  or  traits,  and  to 
them  are  applied  such  terms  as  fooling, 


aping,  imitating,  investigating,  examining, 
trying,  experimenting,  destructiveness,  curi- 
osity. Elsewhere  we  have  defined  the  stra- 
tegic terms  in  this  assemblage. 

FooHng,  in  the  sense  of  working  with  objects 
in  a  seemingly  purposeless  but  exploratory  fash- 
ion, is  characteristic  of  certain  types  of  mammal, 
and  especially  of  the  primates;  characteristic  also 
of  certain  periods  of  development,  as  for  example 
human  infancy  and  the  early  stages  of  many  of 
the  infrahuman  primates.  Presumably  the  more 
readily  and  persistently  an  animal  fools  with  the 
objects  of  its  environment,  the  more  rapidly  it 
learns  their  qualities  and  comes  to  adjust  itself 
profitably  to  them.  From  one  point  of  view  what 
I  term  fooling  or  monkeying  is  the  initial  or 
primitive  form  of  research ! 

In  aping,  as  contrasted  with  fooling,  the  influ- 
ence of  social  suggestion  or  copy  becomes  domi- 
nant and  determining.  The  act  or  assemblage  of 
acts  may  be  no  more  purposeful,  or  indeed  profit- 
able, than  those  of  fooling,  but  they  at  least  tend 
to  reproduce  more  or  less  precisely  the  reaction 
of  another  organism  or  some  other  type  of  object, 
and  are  direct  and  immediate  responses  to  those 
external  events.  In  us  yawning,  coughing,  sneezings 
smiling,  frequently  occur  in  response  to  similar 
acts  of  other  organisms  and  are  in  the  sense  of 
this  paragraph  instances  of  aping. 

I  have  reserved  the  term  imitating  for  acts  the 
stimulus  of  which  is  supplied  by  the  activity  of 
another  organism  and  the  form  of  which  is  deter- 
mined primarily  by  the  objective  obviously  at- 
tained by  the  other  organism.  There  are,  to  be 
sure,  many  usages  of  the  term  imitation,  and  it 
is  undeniable  that  imitative  tendency  in  organ- 
isms expresses  itself  in  varied  forms  of  activity 
and  with  varying  degrees  of  consciousness  of  end 
and  of  means  as  leading  to  that  end.  (Yerkes, 
1927,  p.  152.) 

As  nearly  as  we  can  determine  from  the 
literature,  and  from  our  own  observations, 
fooling  is  less  conspicuous  in  the  orang- 
outan  than  in  many  monkeys.  This  may  be 
because  it  is  more  definitely  controlled  and 
precisely  directed;  more  systematic  and 
hence  more  highly  observational,  investi- 
gative, and  experimental.  Almost  all  of  the 
naturalistic  descriptions  of  the  behavior  of 
captive  orang-outans  refer  more  or  less  ex- 
plicitly to  this  phase  or  aspect  of  activity 
and  indicate  either  its  perceptual  or  its 
adaptive  significance  and  relations. 

Curiosity  manifests  itself  in  the  orang- 
outan  as  in  all  other  primates,  but  basis  for 
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comparative  statement  is  lacking.  We  sus- 
pect from  meager  evidences  that  it  is  greater 
than  in  the  gibbon  and  gorilla,  but  distinctly 
less  perhaps  than  in  the  chimpanzee.  Typi- 
cal of  such  mentions  of  the  phenomenon  as 
are  common  in  the  literature  are  Grant's 
reference  to  lively  curiosity  about  persons, 
unfamiliar  objects,  and  unusual  events 
(Grant,  1828,  p.  7);  the  account  by  St. 
John  "that  whenever  a  bullet  glanced  on  a 
tree  or  branch  near  him"  an  orang-outan 
which  was  being  hunted  "put  out  his  hand 
to  feel  what  had  struck  the  bark"  (St. 
John,  1862,  p.  23) ;  and  Schmidt's  remarks 
about  persistent  curiosity  directed  toward 
a  thermometer  (Schmidt,  1878,  p.  269). 
Such  statements  suffice  only  to  establish  the 
fact.  There  are  no  precise  or  detailed  de- 
scriptions of  curiosity-signifying  behavior, 
no  measurements  thereof,  and  no  indica- 
tions of  its  relationship  to  age,  sex,  type, 
individuality,  or  experience. 

With  aping  and  the  various  forms  and 
degrees  of  imitative  tendency  through  which 
it  gains  expression,  the  situation  is  different, 
for  there  is  more  ample  information.  It  is  in 
fact  sufficient  to  establish  definitely  the 
tendency  as  an  essential  feature  in  orang- 
outan  adaptation  and  to  convince  us  that 
without  careful  study  of  its  imitative  as- 
pect, our  understanding  of  the  intelligence 
of  the  orang-outan  will  remain  imperfect. 
So  numerous  are  the  casually  remarked  in- 
stances of  what  is  assumed  to  be  imitative 
activity  that  we  may  not  do  more  than  offer 
a  few  typical  examples  and  present  certain 
general  statements  which  we  believe  to  be 
justified  by  the  present  status  of  knowledge. 

Spitting  by  an  orang-outan  in  imitation 
of  man  is  briefly  described  by  Vosmaer 
(1778,  p.  18).  Flourens  recounts  the  at- 
tempts of  a  young  specimen  to  imitate  the 
posture,  motions,  and  use  of  a  cane  as  ob- 
served by  it  in  the  hands  of  an  old  man 
(Flourens,  1845,  P-  44)-  his  attempts  to 
train  orang-outans  to  habits  of  visual  dis- 
crimination and  to  imitate  human  sounds, 
Furness  (19 16)  observed  varied  expressions 
of  imitative  tendency,  although  imitations 
of  sounds  were  difficult  to  elicit.  As  ap- 


proached experimentally  by  Haggerty 
(1910,  1913),  Yerkes  (19 16),  and  Shep- 
herd (1923),  the  subject  has  afforded  nega- 
tive as  well  as  positive  results.  Under  cer- 
tain circumstances,  as  might  naturally  be 
expected,  aping  and  other  forms  of  imitation 
may  be  very  pronounced,  whereas  under 
somewhat  different  conditions  they  may 
fail  to  appear. 

To  sum  up,  and  also  formulate  conclu- 
sions, we  would  submit  that  captive  orang- 
outans,  especially  when  young,  have  fre- 
quently been  observed  to  imitate  one 
another  and  also  such  human  activities  as 
the  use  of  objects  for  varied  purposes.  It  ap- 
pears that  tendency  to  reinstate  visual,  cu- 
taneous, and  kinaesthetic  stimuli  is  much 
stronger  as  judged  by  frequency  of  observa- 
tion than  in  the  case  of  auditor}^  stimuli, 
or,  in  other  words,  that  the  animals  more 
readily  imitate  what  is  seen  than  what  is 
heard.  It  is  established  that  definitely  pur- 
posive imitation  plays  a  highly  important 
role  in  the  adaptive  life  of  this  ape. 

DEGREE  OF  INTELLIGENCE 

Impressions,  opinions,  inferences,  and  con- 
clusions about  the  "intelligence"  of  the 
orang-outan,  with  few  exceptions,  agree  in 
ranking  it  above  other  mammals  and  on  the 
mental  plane  of  the  other  anthropoid  apes. 
Despite  their  relatively  unscientific  quality, 
we  shall  offer  typical  examples  of  these  ob- 
servations and  pronouncements,  for  they  are 
not  without  value,  although  neither  are  they 
the  sort  of  stuff  from  which  the  lasting  fab- 
ric of  knowledge  is  woven. 

Vosmaer's  subject  one  day,  after  observ- 
ing him  open  a  lock  with  a  key,  took  up  a 
bit  of  wood  and  thrusting  it  into  the  key- 
hole, turned  it  in  all  directions,  and  there- 
upon looked  to  see  if  the  lock  had  opened. 
The  same  individual,  when  held  in  her  cage 
by  a  stout  chain,  discovered  a  large  nail 
which  she  proceeded  to  use  as  a  lever  (Vos- 
maer, 1778,  p.  17).  The  imitative  use  of 
both  key  and  lever  has  been  many  times 
observed  in  the  orang-outan  and  several 
times  reported.  Always  it  impresses  the  ob- 
server as  "remarkable." 
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To  judge  by  the  following  quotation, 
F.  Cuvier  was  even  more  strongly  con- 
vinced than  Vosmaer  of  the  high  order  of 
intelligence  possessed  by  the  orang-outan. 

This  desire  for  marks  of  kindness  generally  led 
our  ourang  outang  to  search  for  persons  whom  it 
knew,  and  to  shun  solitude,  which  seemed  to  dis- 
please it  so  much  that  one  day  it  employed  its 
intelligence  in  a  singular  way  to  break  loose  from 
it.  It  was  shut  into  a  closet  adjoining  the  room 
where  the  people  of  the  house  usually  met :  sev- 
eral times  it  ascended  a  chair  in  order  to  open 
the  door,  which  it  effected,  as  the  chair  usually 
stood  near  the  door,  which  was  fastened  with  a 
latch.  In  order  to  prevent  it  from  repeating  this 
operation,  the  chair  was  removed  some  distance 
from  the  door;  but  scarcely  was  it  shut  when  it 
again  opened,  and  the  ourang  outang  was  seen 
descending  from  the  chair,  which  it  had  pushed 
towards  the  door  in  order  to  enable  it  to  reach 
the  latch.  Can  we  refuse  to  ascribe  this  action  to 
the  faculty  of  generalizing?  It  is  certain  that  the 
animal  had  never  been  taught  to  make  use  of  a 
chair  for  opening  doors,  and  it  had  never  even 
seen  any  person  do  so.  All  that  it  could  learn  from 
its  own  experience  was,  that  by  mounting  upon  a 
chair  it  could  raise  itself  to  a  level  with  things 
that  were  higher  than  it;  and  it  may  have  seen 
from  the  actions  of  others  that  chairs  might  be 
moved  from  one  place  to  another,  and  that  the 
door  in  question  was  moved  by  lifting  the  latch : 
but  these  very  ideas  are  generalizations,  and  it  is 
only  by  combining  them  with  each  other  that  the 
animal  could  have  been  led  to  the  action  which 
we  have  related.  I  do  not  think  that  any  other 
animal  ever  carried  the  force  of  reasoning  fur- 
ther. (F.  Cuvier,  1811,  p.  197.) 

And  in  the  following  description,  Abel 
offers  materials  which  he  evidently  consid- 
ered indicative  of  unusual  "sagacity." 

In  his  attempts  to  obtain  food,  he  afforded  us 
many  opportunities  of  judging  of  his  sagacity  and 
disposition.  He  was  always  very  impatient  to 
seize  it  when  held  out  to  him,  and  became  pas- 
sionate when  it  was  not  soon  given  up ;  and  would 
chase  a  person  all  over  the  ship  to  obtain  it.  I 
seldom  came  on  deck  without  sweetmeats  or  fruit 
in  my  pocket,  and  could  never  escape  his  vigilant 
eye.  Sometimes  I  endeavoured  to  evade  him  by 
ascending  to  the  mast-head,  but  was  always  over- 
taken or  intercepted  in  my  progress.  When  he 
came  up  with  me  on  the  shrouds,  he  would  secure 
himself  by  one  foot  to  the  rattling,  and  confine 
my  legs  with  the  other,  and  one  of  his  hands, 
whilst  he  rifled  my  pockets.  If  he  found  it  im- 
possible to  overtake  me,  he  would  chmb  to  a 
considerable  height  on  the  loose  rigging,  and  then 
drop  suddenly  upon  me.  Or  if,  perceiving  his  in- 


tention, I  attempted  to  descend,  he  would  slide 
down  a  rope  and  meet  me  at  the  bottom  of  the 
shrouds.  Sometimes  I  fastened  an  orange  to  the 
end  of  a  rope,  and  lowered  it  to  the  deck  from  the 
mast-head;  and  as  soon  as  he  attempted  to  seize 
it,  drew  it  rapidly  up.  After  being  several  times 
foiled  in  endeavouring  to  obtain  it  by  direct 
means,  he  altered  his  plan.  Appearing  to  care  lit- 
tle about  it,  he  would  remove  to  some  distance, 
and  ascend  the  rigging  very  leisurely  for  some 
time,  and  then  by  a  sudden  spring  catch  the  rope 
which  held  it.  If  defeated  again  by  my  suddenly 
jerking  the  rope,  he  would  at  first  seem  quite  in 
despair,  relinquish  his  effort,  and  rush  about  the 
rigging,  screaming  violently.  But  he  would  always 
return,  and  again  seizing  the  rope,  disregard  the 
jerk,  and  allow  it  to  run  through  his  hand  till 
within  reach  of  the  orange;  but  if  again  foiled, 
would  come  to  my  side,  and  taking  me  by  the 
arm,  confine  it  whilst  he  hauled  the  orange  up. 
(Abel,  1818,  p.  326.) 

To  an  anonymous  writer  must  be  credited 
description  of  certain  behavior  in  a  captive 
orang-outan 

whose  intelligence  is  developed  to  a  remarkable 
degree  and  who  daily  gives  proof  of  an  excellent 
disposition.  .  .  . 

He  seems  to  understand  what  is  said  to  him 
and  obeys  orders.  Recently  in  the  presence  of 
Prof.  Geoffroy  Saint-Hilaire  and  a  friend  he  per- 
formed as  follows:  He  was  accustomed  to  have 
his  chief  meal  at  five  o'clock;  this  he  knew  ex- 
actly, and  as  soon  as  the  hour  struck  would  clam- 
ber onto  a  rope  hanging  down  from  the  ceiling 
of  his  room,  set  it  in  motion  and  swing  himself 
over  to  the  lock  of  the  door  leading  to  the  eating 
room.  He  would  rattle  the  door  until  it  was 
opened.  On  this  day  the  keeper  had  put  three 
knots  in  the  rope  making  it  too  short  to  reach 
the  door.  When  the  orang  discovered  this  he  un- 
tied one  of  the  knots  and  tried  to  see  if  it  would 
reach  the  door.  Since  it  would  not  he  untied  the 
second.  Again  failure.  The  third  knot  was  almost 
at  the  upper  end  of  the  rope.  The  orang  climbed 
down  without  attempting  to  untie  it  since  his  ef- 
forts would  only  make  it  tighter.  He  climbed  up 
above  the  rope  and  then  managed  it  with  the 
same  ease  as  the  others,  reached  the  door  which 
was  opened  for  him,  and  went  to  the  table.  In 
this  behavior  there  was  more  than  mere  skill;  he 
showed  a  gift  of  observation  and  the  abihty  to 
reason.  (Anonymous,  1836,  p.  153.) 

Intent  on  the  daily  life  of  the  orang- 
outan,  Schlegel  and  Miiller  have  little  to  say 
about  matters  psychobiological.  A  sentence 
covers  their  estimate  of  intelligence. 

In  all  his  manners  and  actions  he  showed  in- 
disputably a  very  high  degree  of  intelligence,  al- 
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thoufjh,  as  G.  Cuvier  rij^htly  remarks,  it  recently 
has  been  too  hiffhly  estimated  and  too  much 
exaggerated,  yet  so  also  is  the  contention  that  in 
this  regard  the  orang-outan  does  not  excel  the 
dog.  (Schlegel  and  Miiller,  1839-44,  P-  21.) 

The  statement  of  G.  Cuvier  to  which  refer- 
ence is  made  reads  as  follows  in  an  English 
translation  which  we  have  at  hand. 

When  young,  and  such  as  he  appears  to  us  in 
his  captivity,  he  is  a  mild  and  gentle  animal, 
easily  rendered  tame  and  affectionate,  which  is 
enabled  by  his  conformation  to  imitate  many  of 
our  actions,  but  whose  intelligence  does  not  ap- 
pear to  be  as  great  as  is  reported,  not  much  sur- 
passing even  that  of  the  Dog.  (G.  Cuvier,  1831, 
p.  58.) 

In  the  works  of  Rennie  (1838)  and  Mar- 
tin (1841),  to  which  reference  has  been 
made  repeatedly,  will  be  found  additional 
observations  and  deductions  relative  to 
orang-outan  intelligence  and  similar  to  those 
which  we  have  quoted.  Inasmuch  as  we  are 
presenting  samples  instead  of  a  complete 
exhibit  of  evidences  and  shall  later  offer 
summary  statements  and  generalizations, 
we  shall  not  reproduce  any  of  the  excellently 
presented  but  secondhand  materials  of 
these  really  admirable  natural  histories. 

Few  observers  have  contributed  more  in 
brief  compass  and  from  general  observation 
to  knowledge  of  the  psychobiological  char- 
acteristics of  the  orang-outan  than  Schmidt. 
His  descriptions  of  play,  receptivity,  emo- 
tional expressions,  observation,  behavior 
toward  mirror  images,  the  examination  and 
testing  of  objects,  the  use  of  tools,  the  ap- 
parent understanding  of  symbols,  all  con- 
tribute significantly  to  knowledge  of  the 
animal's  intelligence.  Evidently  this  ob- 
server was  strongly  impressed  by  the  per- 
sistence and  resourcefulness  of  his  subject 
in  achieving  objectives,  and  in  this  connec- 
tion he  cites  several  instances  and  incidents 
(Schmidt,  1878). 

Report  of  the  use  of  objects  as  tools  or 
instruments  is  made  by  Reuvens  (1889,  pp. 
184-185),  who  as  proof  of  intelligence  in  a 
healthy,  active  captive  which  for  over  three 
years  had  lived  in  confinement,  tells  how, 
desiring  to  reach  an  orange  outside  its  cage, 


it  tried  to  work  a  piece  of  sacking  used  as 
bed  cover  through  the  cage  netting  in  sev- 
eral places  at  once.  Unsuccessful  in  this 
"after  long  reflection  it  discovered  that  the 
sacking  must  be  pushed  between  two  bars  of 
the  cage;  it  did  this  and  succeeded  in  throw- 
ing it  over  the  orange,  pulled  it  in  and 
threw  again  repeatedly,  until  the  delicacy 
could  be  reached."  When  another  orange 
was  placed  somewhat  farther  away  so  that 
the  sacking  was  too  short  to  reach  it,  the 
animal,  according  to  report,  long  thought 
over  the  matter  before  it  achieved  a  new 
method.  Finally,  it  threw  the  first  cover  over 
the  orange,  then  a  second  cover  over  the 
first,  and  pulled  both  covers  and  orange  to 
it.  Needless  to  say,  observations  such  as  this 
have  little  scientific  value  apart  from  defi- 
nite knowledge  of  the  history  and  circum- 
stances of  the  behavior. 

Diverging  from  what  seems  to  be  the 
consensus  of  opinion  with  respect  to  the  in- 
telligence of  the  orang-outan  is  the  expres- 
sion of  Garner,  who  with  what  appears  to  us 
entirely  inadequate  knowledge  of  the  facts 
then  available  says,  "He  is  the  most  obtuse 
or  stupid  of  the  four  great  apes."  (Garner, 
1896,  p.  260.)  And  further,  by  way  of  com- 
parison of  the  anthropoids:  "If  placed  in  the 
order  of  their  mental  and  social  character- 
istics they  stand  as  follows:  the  chimpanzee, 
which  is  next  to  man,  the  gorilla,  the  gibbon, 
and,  last,  the  orang.  It  is  possible,  how^ever, 
that  it  may  yet  be  found  that  the  gibbon  is 
intellectually  the  highest  of  this  group." 
(Garner,  1900,  p.  4.)  The  erroneousness  of 
Garner's  statements  is  almost  as  certain  as 
their  divergence  from  the  commonly  held 
opinion. 

The  excellent  observational  opportunities 
of  Sokolowsky  yielded  him  certain  facts 
upon  which  he  bases  such  psychobiological 
statements  as  these: 

In  these  psychological  observations  of  the  dis- 
tinctive behavior,  the  chimpanzee  and  orang  espe- 
cially interested  me.  Through  a  deeper  and  finer 
insight  into  the  emotions  of  these  apes  I  was  led 
to  believe  in  a  division  of  their  mental  activities, 
if  I  might  so  express  it,  in  different  directions. 
Although  the  orang  as  well  as  the  chimpanzee  is 
a  very  intelligent  animal,  yet  the  external  expres- 
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sions  of  their  activities  show  important  differences 
from  one  another.  (1908,  p.  15.) 

The  orang  has  been  considered  less  gifted  in 
comparison  with  the  chimpanzee.  I  cannot  cor- 
roborate this.  The  orang  does  not  possess  in  the 
same  degree  the  extraordinary  liveHness  or,  in  my 
own  opinion,  the  great  mental  gifts  of  the  chim- 
panzee; nor,  I  might  say,  the  flight  of  thought  of 
the  latter,  but  he  appears  in  his  whole  mental 
make-up  to  have  a  much  greater  perseverance. 
The  difference  in  mental  ability  in  these  two  ani- 
mals, as  I  can  observe  daily,  is  such  an  enormous 
one  that  it  would  be  impossible  to  underestimate, 
to  overlook,  or  to  deny  it.  (P.  65.) 

There  occur  throughout  the  writings  of 
Hornaday  descriptions  of,  and  references  to, 
'  intelligent  behavior  in  the  orang-outan.  He 
has  gathered  the  fruits  of  his  long  and  ex- 
traordinarily varied  experience  with  this 
great  ape  in  a  chapter  on  "The  mental  sta- 
tus of  the  orang-outan"  (Hornaday,  1922). 
From  this  chapter  we  quote  selectively. 

For  several  reasons,  the  great  apes,  and  par- 
ticularly the  chimpanzees  and  orang-utans,  are 
the  most  interesting  subjects  for  psychologic  study 
of  all  the  wild-animal  species  with  which  the 
writer  is  acquainted.  Primarily  this  is  due  to  the 
fact  that  intellectually  and  temperamentally,  as 
well  as  anatomically,  these  animals  stand  very 
near  to  man  himself,  and  closely  resemble  him. 
The  great  apes  mentioned  can  give  visible  expres- 
sion to  a  wide  range  of  thoughts  and  emotions. 
(P.  71.) 

Despite   the   difference   in    temperament  and 
j     quickness  in  delivery,  I  regard  the  measure  of  the 
orang-utan's  mental  capacity  as  being  equal  to 
i     that  of  the  chimpanzee;  but  the  latter  is,  and 
;     always  will  remain,  the  more  alert  and  showy 
I     animal.  The  superior  feet  [foot]  of  the  chimpan- 
zee in  bipedal  work  is  for  that  species  a  great 
advantage,  and  the  longer  toes  of  the  orang  are  a 
handicap.  Although  the  orang's  sanguine  tempera- 
ment is  far  more  comforting  to  a  trainer  than  the 
I     harum-scarum  nervous  vivacity  of  the  chimpan- 
zee, the  value  of  the  former  is  overbalanced,  on 
the  stage,  by  the  superior  acting  of  the  chimp. 
For  these  reasons  the  trainers  generally  choose 
the  chimp  for  stage  education.  (P.  72.) 

The  orang  is  distinctly  an  animal  of  more  serene 
'    temper  and  more  philosophic  mind  than  the  chim- 
panzee. This  has  led  some  authors  erroneously  to 
j    pronounce  the  orang  an  animal  of  morose  and 
1    sluggish  disposition,  and  mentally  inferior  to  the 
chimpanzee.  After  a  close  personal  acquaintance 
with  about  forty  captive  orangs  of  various  sizes,  I 
am  convinced  that  the  facts  do  not  warrant  that 
conclusion.  The  orang-utans  of  the  New  York 
Zoological  Park  certainly  have  been  as  cheerful  in 


disposition,  as  fond  of  exercise  and  as  fertile  in 
droll  performances  as  our  chimpanzees.  Even 
though  the  mind  of  the  chimpanzee  does  act  more 
quickly  than  that  of  its  rival,  and  even  though  its 
movements  are  usually  more  rapid  and  more  pre- 
cise, the  mind  of  the  orang  carries  that  animal 
precisely  as  far.  ...  (P.  73.) 

Without  any  great  amount  of  labor,  and  with 
no  real  difficulty,  our  orangs  were  trained  to  per- 
form the  following  simple  acts : 

1.  To  sit  at  table,  and  eat  and  drink  hke  hu- 
mans. This  involved  eating  sliced  bananas  with  a 
fork,  pouring  out  milk  from  a  teapot  into  a  tea- 
cup, drinking  out  of  a  teacup,  drinking  out  of  a 
beer  bottle,  using  a  toothpick,  striking  a  match, 
lighting  a  cigarette,  smoking  and  spitting  like  a 
man. 

2.  To  ride  a  tricycle,  or  bicycle. 

3.  To  put  on  a  pair  of  trousers,  adjust  the  sus- 
penders, put  on  a  sweater  or  coat,  and  a  cap,  re- 
versing the  whole  operation  after  the  performance. 

4.  To  drive  nails  with  a  hammer. 

5.  Use  a  key  to  lock  and  unlock  a  padlock.  The 
animal  most  proficient  in  this  became  able  to  select 
the  right  Yale  key  out  of  a  bunch  of  half  a  dozen 
or  more,  with  as  much  quickness  and  precision  as 
the  average  man  displays. 

The  orang  Dohong  learned  to  pedal  and  to  guide 
a  tricycle  in  about  three  lessons.  He  caught  the  two 
ideas  almost  instantly,  and  soon  brought  his  mus- 
cles under  control  sufficiently  to  ride  successfully, 
even  under  difficult  conditions. 

It  was  quickly  recognized  that  our  Rajah  was 
a  particularly  good  subject,  and  with  him  the 
keepers  went  farther  than  with  the  four  others. 
From  the  first  moment,  the  training  operations 
were  to  him  both  interesting  and  agreeable.  The 
animal  enjoyed  the  work,  and  he  entered  into  it  so 
heartily  that  in  two  weeks  he  was  ready  to  dine  in 
public,  somewhat  after  the  manner  of  human  be- 
ings. (P.  75-) 

Descriptive  of  an  orang-outan  who  was 
more  nearly  a  mechanical  genius  than  an 
actor,  Hornaday  writes : 

Dohong  was  of  a  reflective  turn  of  mind,  and 
never  was  entirely  willing  to  learn  the  things  that 
his  keepers  sought  to  teach  him.  To  him,  dining  at 
a  table  was  tiresomely  dull,  and  the  donning  of 
fashionable  clothing  was  a  frivolous  pastime.  On 
the  other  hand,  the  interior  of  his  cage,  and  his 
gymnastic  appliances  of  ropes,  trapeze  and  hori- 
zontal bars,  all  interested  him  greatly.  Every  square 
inch  of  surface,  and  every  piece  of  material  in  his 
apartment,  was  carefully  investigated,  many  times 
over. 

Dohong's  use  of  his  lever  was  seen  by  hundreds 
of  visitors  and  one  frequent  visitor  to  the  Park, 
Mr.  L.  A.  Camacho,  an  engineer,  was  so  much 
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impressed  that  he  published  in  the  Scientific 
American  an  illustrated  account  of  what  he  saw. 

For  a  long  period,  Dohong  had  been  more  or 
less  annoyed  by  the  fact  that  he  could  not  get  his 
head  out  between  the  front  bars  of  his  cage,  and 
look  around  the  partition  into  the  home  of  his 
next-door  neighbor.  Very  soon  after  he  discovered 
the  use  of  the  lever,  he  swung  his  trapeze  bar  out 
to  the  upper  corner  of  his  cage,  thrust  the  end  of 
it  out  between  the  first  bar  and  the  steel  column 
of  the  partition,  and  very  deftly  bent  two  of  the 
iron  bars  outward  far  enough  so  that  he  could 
easily  thrust  his  head  outside  and  have  his  coveted 
look. 

One  of  our  later  and  largest  orangs  made  a 
specialty  of  twisting  the  straw  of  his  bedding  into 
a  rope  six  or  seven  feet  long,  then  throwing  it 
over  his  trapeze  bar  and  swinging  by  it,  forward 
and  back. 

Time  and  space  will  not  permit  the  enumera- 
tion of  the  various  things  done  by  that  ape  of 
mechanical  mind  with  his  swinging  rope  and  his 
trapeze,  with  ropes  of  straw  twisted  by  himself, 
with  keys,  locks,  hammer,  nails  and  boxes.  Any 
man  who  can  witness  such  manifestations  as  those 
described  above,  and  deny  the  existence  in  the 


animal  of  an  ability  to  reason  from  cause  to  ef- 
fect, must  be  prepared  to  deny  the  evidence  of  his 
own  senses.  (Pp.  77-80.; 

Covering  a  period  of  more  than  one  and 
one-half  centuries,  we  have  sampled  infor- 
mation about  the  mentality  of  the  orang- 
outan  as  v^^ell  as  inferences  and  beliefs  con- 
cerning it.  Although  the  list  of  contributors 
to  this  subject  might  be  very  greatly  ex- 
tended v^e  cannot  convince  ourselves  that 
any  advantage  would  be  gained  by  doing  so. 
We  shall  instead  conclude  this  chapter  on 
aspects  of  behavioral  adaptivity  with  the 
statement  that  we  have  endeavored  to  select 
typical  examples  of  the  various  types  of  ob- 
servation and  reflection  and  also  to  exhibit 
the  methods,  points  of  view,  and  conclu- 
sions of  observers  with  such  diverse  training 
and  interest  as  hunter  and  anatomist,  col- 
lector and  taxonomist,  naturalist  and  his- 
torian. 


CHAPTER  SIXTEEN 


INTELLIGENCE  OF  ORANG-OUTAN:  EXPERIMENTAL  STUDIES 


IN  the  remote  period  of  human  acquaint- 
ance with  the  orang-outan,  speculation 
and  imaginative  constructions  over- 
shadowed observation.  Subsequently  natu- 
ralistic interest  and  unchecked  or  uncon- 
trolled observation  of  both  free  and  captive 
specimens  of  the  ape  largely  supplemented 
speculation.  In  the  present  century  experi- 
mental inquiry  as  a  means  of  furthering 
acquaintance  with  orang-outan  behavior, 
and  of  solving  psychobiological  problems 
presented  by  it,  has  become  dominant. 

As  was  true  of  the  gibbon,  so  also  of  the 
orang-outan;  there  are  few  experimental 
studies  to  consider.  The  first,  chronologi- 
cally, is  that  of  Haggerty,  who  in  19 13 
published  in  a  popular  magazine  a  brief  ac- 
count of  certain  experiments  on  two  orang- 
outans  in  the  New  York  Zoological  Park. 
The  work  has  been  overlooked  or  neglected 
by  students  of  behavior  because  of  the  na- 
ture and  place  of  publication.  We  propose 
here  to  quote  it  at  length  because  it  is  the 
first  study  of  its  kind  made  with  orang- 
outans,  reliable  in  method  and  observation, 
important  in  its  results,  and  virtually  un- 
known to  those  who  should  be  most  familiar 
with  it. 

Whether  animals  do  or  do  not  reason  will  prob- 
ably remain  a  mooted  question  for  some  time  to 
come.  Certain  it  is  that  the  case  can  not  be  closed 
until  we  have  experimental  evidence  from  the  an- 
thropoid apes;  and  although  these  animals  stand 
nearest  to  man  in  point  of  structure,  we  know 
next  to  nothing  of  their  intelHgence.  It  is  the  pur- 
pose of  this  paper  to  add  something  to  the  experi- 
mental data,  and  to  interpret  the  data  in  the  light 
of  current  theories  of  animal  intelligence. 

For  fully  fifteen  years  the  "sense-impulse" 
theory  of  animal  learning  has  held  sway.  The  es- 
sence of  this  theory  is  that  an  animal  can  learn  to 
do  a  thing  only  by  doing  it.  Owing  to  its  inher- 
ited characters,  an  animal  makes  many  move- 
ments, and,  except  in  the  case  of  the  exact  in- 
stincts, the  movements  are  more  or  less  random. 
These  movements  are  accompanied  by  feehngs  of 
innervation,  impulse  feelings.  If  by  chance  one 


such  random  movement  brings  about  a  pleasur- 
able result,  the  impulse  feeling  becomes  associated 
with  the  pleasure  of  the  result,  and  both  of  these 
with  the  stimulus  that  first  called  forth  the  reac- 
tion. By  this  complex  association  of  sense,  impulse, 
and  pleasurable  feeling,  the  act  tends  to  be  con- 
firmed and  to  be  molded  into  a  habit. 

My  attention  was  turned  toward  the  apes  while 
I  was  making  an  investigation  of  other  species  of 
primates  at  the  New  York  Zoological  Park.  The 
weird  humanness  of  the  orang-utans  and  chim- 
panzees attracts  great  crowds  to  their  cages,  and  I 
soon  found  myself  daily  among  the  crowds,  trying 
to  decipher  the  mental  quahties  of  these  strangely 
clever  animals.  It  grew  upon  me  that  the  ortho- 
dox sense-impulse  theory  was  not  a  sufficient  ex- 
planation of  what  I  witnessed,  and,  in  order  to 
test  the  matter,  I  had  some  simple  apparatus  con- 
structed. 

Betty  and  Nancy,  the  subjects  of  my  investiga- 
tion, were  two  vigorous  female  orangs  about  four 
years  old  [doubtless  an  underestimate],  and 
weighing  about  a  hundred  pounds  apiece.  They 
were  very  strong,  docile,  affectionate,  playful,  and 
of  good  disposition. 

The  behavior  of  the  orangs  always  had  the  air 
of  deliberation.  There  would  often  be  a  long 
series  of  acts,  all  tending  toward  a  single  final  act, 
which  might  not  be  apparent  to  the  observer  at 
first,  but  toward  which  the  animals  worked,  as  if 
with  conscious  intention  of  the  final  result. 

In  my  experiments,  the  animals  were  given  the 
problem  of  getting  food.  Two  devices  were  used. 
The  first,  which  I  shall  call  the  table  experiment, 
was  arranged  in  the  following  manner.  The  bars 
along  the  front  of  the  animals'  cage  were  upright 
and  about  five  centimeters  apart.  On  the  outside 
of  this  cage,  and  on  a  level  with  the  floor  of  it, 
was  adjusted  a  table  seventy-five  by  forty-five 
centimeters.  One  end  fitted  close  up  to  the  bars 
and  the  table  projected  out  from  the  cage.  Around 
the  edge  of  the  table  was  an  upright  strip  three 
centimeters  high. 

Food  (bananas  and  grapes)  was  placed  on  this 
table,  beyond  the  reach  of  the  animal's  hand.  In- 
side the  cage  was  a  stick  seventy-five  centimeters 
in  length.  One  end  was  large  enough  for  the  ani- 
mal to  grasp  easily ;  the  other  end  tapered  to  a 
point,  to  which  was  fastened  a  wire  hook.  The 
large  end  of  the  stick  was  attached  by  a  long 
chain  to  the  outside  of  the  cage-frame.  The  stick 
was  then  put  into  the  cage,  between  two  bars  at 
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one  side  of  the  table,  and  was  laid,  with  the  hook 
end  outward,  immediately  at  the  edge  of  the 
table. 

The  second  device  I  shall  designate  the  pipe  ex- 
periment. A  hollow  iron  pipe,  five  centimeters  in 
diameter  and  sixty  centimeters  long,  was  fastened 
in  a  horizontal  position  to  the  bars  of  the  cage, 
about  seventy  centimeters  from  the  floor  of  the 
cage.  Food  was  placed  in  the  pipe  beyond  the  dis- 
tance the  animal  could  reach  with  his  hand.  A 
stick,  seventy  centimeters  long  and  large  enough 
to  be  grasped  easily,  was  laid  on  the  floor  of  the 
cage.  To  prevent  the  animal  from  carrying  it 
away,  it  was  attached  by  a  long  chain  to  the  out- 
side of  the  cage.  To  lead  the  animal  to  know  of 
the  food  in  the  pipe,  small  bits  were  placed  at 
each  end  within  easy  reach  of  his  fingers. 

Great  care  was  taken  that  the  apparatus  should 
not  be  seen  by  any  animal  except  the  one  being 
tested,  and  by  that  only  while  under  observation. 
I  immediately  took  down  all  of  his  actions  in 
notes. 

Betty  was  first  tried  in  the  table  experiment. 
Being  put  in  at  the  back  of  the  cage,  she  came  at 
once  to  the  board  and  looked  intently  at  the  food. 
She  picked  up  the  stick  and  pushed  it  out  toward 
the  food.  She  got  the  end  on  the  food,  and  pushed 
it  around,  but  the  hook  did  not  catch  the  food. 
She  laid  the  stick  down  and  looked  about ;  she 
then  picked  it  up  and  tried  to  pull  it  loose  from 
the  chain.  She  dropped  it,  picked  it  up  again,  and 
tried  to  push  the  food.  The  hook  caught  the  food, 
and  she  pushed  a  piece  over  the  side  of  the  board. 
Again  she  tried,  hooked  a  piece,  and  pulled  it  up 
near  enough  to  reach  it  with  her  hand.  The  food 
was  replaced,  and  she  tried  again.  At  the  second 
effort  she  pulled  the  food  within  reach  of  her 
hand.  At  the  next  attempt  she  pushed  the  food 
over  the  side  of  the  table.  The  food  was  replaced, 
and  she  thrust  the  stick  out,  chain  end  first,  and 
was  able  to  get  the  food  near  enough  to  reach  it 
with  her  hand.  The  food  was  replaced,  the  stick 
lying  inside  the  cage.  At  once  she  picked  up  the 
stick,  thrust  it  out  hook  first,  and  speared  the 
banana.  She  lifted  it  up  on  end,  bringing  the  hook 
up  toward  the  top  of  the  cage,  picked  off  the 
banana,  and  ate  it. 

Nancy  learned  somewhat  more  slowly.  At  first 
she  sat  at  the  board  and  looked  at  the  food.  She 
put  out  her  hand  to  have  food  put  into  it,  but, 
not  receiving  any,  turned  away.  She  came  back, 
picked  up  the  stick,  looked  it  over,  bit  the  hook, 
handled  the  chain,  and  laid  the  stick  down.  A  mo- 
ment later,  when  the  food  caught  her  eye,  she 
picked  up  the  stick  and  made  a  motion  as  if  to 
thrust  the  stick  out  toward  the  food.  She  did  not 
do  so,  but,  laying  the  stick  down,  went  back  into 
the  middle  of  the  cage.  A  little  later  she  came  to 
the  table,  holding  a  big  bunch  of  straw  in  her 
hand.  This  she  thrust  out  toward  the  food,  wav- 
ing the  straw  back  and  forth  over  it.  Dropping 


the  straw,  she  reached  for  the  food  with  her  hand. 
Then  she  picked  up  the  stick,  thrust  it  out,  and 
poked  the  food.  After  a  little  moving  of  the  food 
about,  she  got  it  near  enough  to  reach  with  her 
hand.  In  her  second  effort  she  did  not  succeed  at 
once,  and  lost  the  stick  in  the  performance.  For 
some  time  she  was  inattentive  to  the  replaced 
stick.  Then  she  thrust  it  out,  and,  hooking  the 
banana,  pulled  it  in  a  little  distance.  Then  she 
turned  the  hook  end  of  the  stick  up  and  picked 
off  the  food. 

So  Betty  at  once,  and  Nancy  after  a  little  look- 
ing at  the  apparatus,  used  the  stick  in  the  best 
way  possible.  Had  a  human  being  exhibited  this 
behavior  for  the  first  time,  we  should  describe  it 
most  easily  by  saying  that  he  perceived  the  rela- 
tion between  the  food,  himself,  and  the  stick. 

I  should  not,  of  course,  contend  that  a  plan  of 
action  was  reasoned  out,  if  my  opponent  insists 
on  attaching  to  the  word  "reason"  its  old  syllogis- 
tic impHcation.  Just  now  I  am  interested  in  show- 
ing that  the  sense-impulse  theory  is  inadequate  to 
explain  the  apes'  behavior.  (Haggerty,  1913,  pp. 
151-153-) 

Comparison  of  the  behavior  of  the  orang- 
outans  with  that  of  a  chimpanzee  in  the 
same  experimental  problems  indicated  the 
inferiority  of  the  latter.  This  explains  the 
use  of  the  word  "higher"  in  the  paragraph 
which  follows. 

My  belief  in  the  higher  intelligence  of  the 
orangs  was  confirmed  by  Betty's  behavior  in  the 
pipe  experiment.  When  she  was  put  in  at  the  back 
of  the  cage,  she  came  at  once  to  the  apparatus, 
and  got  the  two  pieces  of  food  at  the  ends.  Im- 
mediately after,  she  looked  into  the  end  of  the 
pipe,  first  at  the  right  end.  She  picked  up  the  stick 
and  tried  at  once  to  put  it  into  the  pipe.  She  was 
in  her  own  way;  she  moved  about  and  took  the 
stick  in  her  other  hand.  Chmbing  the  bars,  and 
holding  to  them  with  one  hand  and  supporting 
herself  above  the  level  of  the  pipe,  she  took 
the  stick  in  her  hand  and  foot.  She  pushed  the 
stick  through  the  pipe  and  pushed  the  banana 
near  the  opposite  end;  she  pulled  the  stick  out 
and  licked  the  end  of  it.  She  looked  again,  and 
tried  to  reach  the  food  with  her  hand.  She  then 
went  to  the  other  end,  saw  the  banana  near  that 
end,  and  tried  to  get  it  with  her  hand;  but  her 
big  thumb  prevented  her  hand  entering  the  pipe. 

Next  she  went  for  the  stick  and  brought  it  to 
that  end.  The  chain  fastened  to  one  end  of  the 
stick  prevented  her  from  turning  the  stick  so  as 
to  make  it  enter  the  pipe.  Not  being  able  to  put 
it  into  the  pipe,  she  dropped  it  and  picked  up  a 
straws,  broke  off  a  ragged  end,  and  pushed  the 
straw  into  the  pipe  toward  the  food.  She  pulled 
it  out  at  once  and  threw  it  down;  she  picked  up 
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the  stick  again,  and  renewed  her  efforts  to  get  it 
into  the  pipe. 

She  kept  up  such  efforts  at  the  left  end  of  the 
pipe  for  several  minutes.  Then  she  dropped  the 
stick  and  went  to  the  right  end  of  the  pipe.  Grab- 
bing the  chain,  she  pulled  the  stick  to  her,  and, 
holding  to  the  bars  with  one  hand  as  before,  she 
took  the  stick  in  the  other  hand  and  one  foot, 
pushed  it  into  the  pipe,  and  pushed  the  food  out 
at  the  left  end.  She  now  let  go  of  the  stick,  and 
went  to  the  other  end,  and  got  the  food  which 
had  dropped  to  the  floor. 

She  was  now  removed  while  the  food  was  re- 
placed. When  released,  she  came  at  once  to  the 
pipe,  picked  up  the  stick,  and  put  it  into  the  pipe 
at  the  right  end  as  before,  and  pushed  out  the 
food,  which  she  immediately  picked  up  from  the 
floor.  The  next  day  she  got  the  food  immediately 
by  thrusting  the  stick  into  the  pipe. 

If  the  sense-impulse  theory  is  unable  to  explain 
this  sort  of  learning,  it  is  just  as  wholly  unable  to 
explain  such  behavior  as  Nancy  exhibited  in  the 
pipe  experiment.  She  did  not  succeed  in  five  pre- 
liminary trials,  of  fifteen  minutes  each,  on  succes- 
sive days,  but  her  interest  continued. 

At  the  end  of  the  preHminary  trials,  the  keeper 
entered  the  cage  with  Betty.  Seating  himself  near 
the  pipe,  he  took  Nancy  on  his  lap  and  held  her 
face  toward  the  pipe,  while  Betty  pushed  out  the 
food.  Five  times  she  saw  Betty's  performance, 
after  which  she  was  released.  At  once  she  picked 
up  the  stick  and  went  to  the  left  end,  where  Betty 
had  spent  so  much  of  her  time.  The  stick  was  too 
long  to  be  put  in  at  that  end,  and  she  was  given  a 
stick  a  little  shorter.  This  she  immediately  inserted 
and  pushed  food  out  at  the  right  end,  where  she 
got  it.  Five  times  within  a  few  minutes  she  re- 
peated the  act. 

What  we  have  here  would  seem  to  be  a  case  of 
"inferential  imitation."  That  the  act  was  new  is 
evidenced  by  the  animal's  repeated  failures. 
Neither  instinct,  experience,  nor  accident  availed 
to  solve  the  problem.  In  her  case  we  have  an  ani- 
mal learning  to  do  a  thing  otherwise  than  by  do- 
ing it.  (Haggerty,  1913,  p.  154.) 

In  conclusion,  this  author  states  (see  our 
page  173)  that  in  his  opinion  the  orang- 
outan  perceives  relations  and  exhibits  a  low 
order  of  rationality. 

Although  the  observational  opportunities 
of  Haggerty  were  limited  and  his  experi- 
ments few,  they  were  definitely  planned  as 
tests  of  a  hypothesis  and  are  in  a  sense 
crucial.  Because  of  its  scientific  quality  this 
work  deserves  high  credit  and  also  recogni- 
tion as  an  initial  experimental  study  of 
orang-outan  adaptivity. 

Varied  tests  of  the  orang-outan  are  re- 


ported by  Furness  (19 16),  who  unfortu- 
nately lacked  experience  as  observer  of  be- 
havior under  carefully  planned  and  rigidly 


Fig.  66.  Julius,  a  male  orang-outan  about  five  years  old, 
who  was  subject  in  the  experiments  of  Yerkes.  Photo- 
graphed beside  the  laboratory  of  G.  V.  Hamilton  at  Santa 
Barbara,  California.  From  Yerkes,  191 6. 


controlled  conditions.  His  efforts  were  di- 
rected chiefly  to  teaching  his  animals  to 
recognize  and  react  appropriately  to  such 
objects  as  the  letters  of  the  alphabet,  geo- 
metrical forms,  and  certain  colored  surfaces. 
Previously  his  attempts  to  teach  the  orang- 
outan  to  speak  have  been  reported  (pp. 
164  ff.).  In  that  connection  he  observed 
marked  ability  to  comprehend  and  respond 
adaptively  to  auditory  symbols.  Inciden- 
tally he  gathered  considerable  evidence  of 
imitative  tendency,  discriminative  ability, 
perception,  memory,  and  recognition,  and 
noted  failure  of  the  orang-outan  to  learn 
certain  acts — for  example,  drawing  simple 
figures  and  tying  knots. 

Although  the  work  of  this  investigator  is 
not  strictly  experimental,  in  our  opinion  it 
deserves  to  be  ranked  with  experimental 
studies  rather  than  with  miscellaneous  natu- 
ralistic reports.  There  can  be  no  question 
that  it  has  values  peculiar  to  itself,  and 
that  in  spite  of  the  multiplication  of  ad- 
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mirable  exj)erimental  c()ntril)iilions  it  will 
long  continue  to  be  illuminating  to  those 
who  desire  to  familiarize  themselves  with 
the  orang-outan. 

A  third  minor  experimental  study  is  that 
of  She{)herd  (1923),  who,  some  ten  years 
after  the  publication  of  Haggerty's  report, 
made  certain  simple  tests  with  a  captive 
specimen.  His  methods  indicate  at  once  un- 
familiarity  with  the  relevant  literature  and 
with  the  characteristics  of  the  animal,  and 
his  observations  add  nothing  to  previously 
established  fact. 

Bearing  the  same  relation  to  experimental 
analysis  of  behavior  in  the  orang-outan  that 
the  work  of  Boutan  bears  to  that  in  the 
gibbon  is  Yerkes'  (19 16)  study  of  idea- 
tional behavior.  It  was  this  investigator's 
purpose  to  observe  and  analyze  adaptive 
behavior  in  the  orang-outan  in  order  to  dis- 
cover how  novel  problems  are  solved.  To 
this  end  an  original  experimental  situation 
known  as  the  method  of  multiple  choices 
was  employed.  The  method  was  initially 
designed  to  yield  strictly  comparable  objec- 
tive data  on  the  problem-solving  ability  of 
various  types  and  conditions  of  organism.  It 
enables  the  observer  to  present  to  his  sub- 
ject any  of  a  series  of  relational  problems 
which  range  from  the  simple  to  the  ex- 
tremely complex  and  difficult.  All  of  the 
problems,  however,  are  completely  soluble, 
and  in  each  case  solution  depends  upon  per- 
ception of  a  certain  constant  relation  among 
a  series  of  objects  to  which  the  subject  is  re- 
quired to  attend  and  respond.  Examples  of 
the  relations  which  define  problems  are: 
(i)  secondness  from  one  end  of  the  group 
of  reaction-mechanisms;  (2)  middleness; 
and  (3)  alternation  of  end  mechanisms. 

It  is  possible  to  present  such  relational 
problems  by  means  of  relatively  simple  re- 
action-mechanisms. In  their  essential  fea- 
tures, all  of  the  several  types  of  multiple- 
choice  apparatus  designed  by  Yerkes  are  the 
same.  They  consist  of  a  series  of  precisely 
similar  reaction-devices,  any  or  all  of  which 
may  be  used  in  connection  with  a  given  ob- 
servation. These  reaction-mechanisms  are 
so  designed  as  to  be  suited  to  the  structure 


and  action-system  of  the  subject.  For  most 
infrahuman  subjects  a  group  of  similar 
boxes,  each  with  an  entrance  and  exit  door, 


Fig.  67.  Yerkes'  multiple-choice  apparatus,  as  used  in 
study  of  orang-outan.  From  Yerkes,  1916. 


has  been  found  suitable.  An  incentive  to 
selection  of  the  right  box  is  supplied  bv 
food,  a  small  quantity  of  which  is  placed  in 
a  covered  receptacle  beyond  the  exit  door  of 
each  of  the  boxes.  Each  time  a  subject  en- 
ters a  wrong  box,  it  is  punished  for  its  mis- 
take by  being  confined  in  that  box  for  a 
certain  time.  This  discourages  random, 
hasty,  or  careless  choices. 

For  the  orang-outan,  an  apparatus,  shown 
in  figure  67,  consisting  of  nine  box-reaction- 
mechanisms  was  used  to  present  three  prob- 
lems, of  which  the  first  is  definable  as  the 
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first  mechanism  at  the  subject's  left,  the 
second  as  the  second  mechanism  at  the  sub- 
ject's right,  and  the  third  the  first  mecha- 
nism at  the  subject's  right.  The  apparatus 
and  method  are  fully  described  by  Yerkes 
,      (1916,  pp.  11-17)- 

1         Theoretically  the  method  of  multiple 
1      choices  permits  of  various  types  of  solution 
j      of  any  given  problem,  which  from  the  hu- 
man point  of  view  vary  in  efficiency  but  not 
I      necessarily  in  degree  of  adequacy,  since 
given  the  necessary  amount  of  experience 
the  subject  in  any  case  always  responds  cor- 
rectly. Three  possible  methods  of  solution 
}     may  be  cited  by  way  of  illustration:  (i)  By 
I     trial  and  error  selection  of  the  right  mecha- 
nism in  any  given  group  of  mechanisms,  and 
gradual  elimination  of  incorrect  choices; 
(2)  by  adaptation  to  a  given  group  of 
mechanisms  irrespective  of  its  position  in 
the  apparatus;  and  (3)  by  perception  of 
the  constant  relation  of  the  right  mechanism 
to  other  members  of  its  group  and  reaction 
thereto  independently  of  the  number  of 
mechanisms  presented  or  their  location  in 
the  apparatus.  Presumably  some  form  of 
imaginal  or  ideational  process  would  be  re- 
quired for  the  third  of  these  suggested 
I     methods  of  adaptation. 

There  follows  a  somewhat  detailed  ac- 
count of  the  behavior  of  the  subject  used 
by  Yerkes.  It  is  offered,  on  the  one  hand, 
because  of  its  uniqueness  in  the  literature 
on  the  orang-outan,  and  on  the  other,  be- 
cause it  is  impossible  to  present  the  results 
in  simple  formula  and  unsafe  to  generalize. 

The  orang-outan  Julius,  characterized  as 
gentle,  docile,  and  friendly  with  the  experi- 
menter throughout  the  period  of  investiga- 
tion, was  first  confronted  with  the  multiple- 
choice  problem  of  first  at  the  left  end.  In 
other  words,  the  subject  was  expected  to 
choose  from  each  group  of  reaction-mecha- 
nisms presented  to  him,  the  box  at  his  ex- 
treme left.  Quickly  he  adapted  to  the  pro- 
cedure of  experimentation,  but  solution  of 
the  problem  did  not  come  promptly. 

Between  May  3  and  May  10,  no  steady  and 
consistent  improvement  in  method  or  in  the  num- 


ber of  correct  first  choices  occurred,  and  on  the 
last  named  date,  Juhus  chose  correctly  only  three 
times  in  his  ten  trials.  At  this  time  there  was,  as 
my  notes  record,  no  satisfactory  indication  of 
progress,  and  the  status  of  the  experiment  seemed 
extremely  unsatisfactory  in  as  much  as  in  spite  of 
the  experimenter's  best  efforts  to  break  up  the 
habit  of  choosing  the  nearest  door,  the  orang 
utan  still  persisted,  to  a  considerable  extent,  in 
the  use  of  this  method.  The  only  encouraging 
feature  of  the  results  was  an  evident  tendency  to 
choose  somewhat  nearer  the  left  end  of  a  group 
than  previously. 

A  series  of  correct  first  choices  was  obtained  on 
May  II,  greatly  to  the  surprise  of  the  experi- 
menter, for  no  indication  had  previously  appeared 
of  this  approaching  solution  of  the  problem.  It 
seemed  possible,  however,  that  the  successes  were 
accidental,  and  it  was  anticipated  that  in  a  con- 
trol series  Julius  would  again  make  mistakes.  But 
on  the  following  day.  May  12,  the  presentation  of 
the  original  series  of  ten  settings,  which,  of  course, 
differed  radically  from  the  settings  used  from  May 
4  to  May  II  was  responded  to  promptly,  readily, 
and  without  a  single  mistake. 

Julius  had  solved  his  problem  suddenly  and,  in 
all  probabihty,  ideationally. 

Only  three  reactive  tendencies  or  methods  ap- 
peared during  Julius's  work  on  this  problem :  (a) 
choice  of  the  open  door  nearest  to  the  starting 
point  (sometimes  the  adjacent  boxes  were  en- 
tered) ;  (b)  a  tendency  to  avoid  the  "nearest" 
door  and  select  instead  one  further  toward  the 
left  end  of  the  group;  (c)  direct  choice  of  the 
first  door  on  the  left. 

The  curve  of  learning  plotted  from  the  daily 
wrong  choices  and  presented  in  figure  18  [see  fig- 
ure 68,  p.  186],  had  it  been  obtained  with  a  human 
subject,  would  undoubtedly  be  described  as  an 
ideational,  and  possibly  even  as  a  rational  curve; 
for  its  sudden  drop  from  near  the  maximum  to 
the  base  line  strongly  suggests,  if  it  does  not  ac- 
tually prove,  insight. 

Never  before  has  a  curve  of  learning  like  this 
been  obtained  from  an  infrahuman  animal.  I  feel 
wholly  justified  in  concluding  from  the  evidences 
at  hand,  which  have  been  presented  as  adequately 
as  is  possible  without  going  into  minutely  detailed 
description,  that  the  orang  utan  solved  this  simple 
problem  ideationally.  As  a  matter  of  fact,  for  the 
solution  he  required  about  four  times  the  number 
of  trials  which  Sobke  required  and  twice  as  many 
as  were  necessary  for  Skirrl.  Were  we  to  measure 
the  intelhgence  of  these  three  animals  by  the  num- 
ber of  trials  needed  in  problem  i,  Sobke  clearly 
would  rank  first,  Skirrl  second,  and  JuHus  last  of 
all.  But  other  facts  clearly  indicate  that  Julius  is 
far  superior  to  the  monkeys  in  intelligence.  We 
therefore  must  conclude  that  where  very  different 
methods  of  learning  appear,  the  number  of  trials  is 
not  a  safe  criterion  of  intelligence.  The  importance 
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of  this  conclusion  for  comparative  and  genetic 
psychology  needs  no  emphasis.  (Ycrkes,  1916,  pp. 
65-68.) 


Errors 
8 

6 


Trials  5U  100  IM  200  250  300 

Fig.  68.  Error  curves  in  a  multiple-choice  experiment,  for 
the  orang-outan,  Julius,  and  the  monkeys,  Sobke  and 
Skirrl.  From  Yerkes,  191 6. 


The  orang-outan  was  given  four  days' 
rest  before  being  confronted  with  the  next 
problem,  in  which  the  right  mechanism  is 
defined  as  the  second  from  the  right  end 
of  the  group.  Again  he  worked  faithfully, 
trying  a  variety  of  methods  but  failing  to 
adapt  perfectly  and  quickly.  From  the  de- 
tailed description  of  his  various  reactive 
tendencies  we  quote  the  following: 

On  June  9  there  developed  a  tendency  to  in- 
crease the  magnitude  of  the  original  error  by 
choosing  nearer  the  left  end  of  the  groups.  This  is 
odd,  since  one  would  naturally  suppose  that  an 
animal  as  intelligent  as  the  orang  utan  would  tend 
to  avoid  the  general  region  in  which  success  was 
never  obtained  and  to  focus  attention  on  the  right, 
as  contrasted  with  the  wrong  end  of  each  group.  It 
obviously  contradicts  the  law  of  the  gradual  elimi- 
nation of  useless  activities.  In  other  words,  it  is 
wholly  at  variance  with  the  principle  of  trial  and 
error  exhibited  by  many  infrahuman  organisms. 
Julius,  although  making  many  mistakes,  worked 
diligently  and,  for  the  most  part,  fairly  rapidly. 
The  day's  work  proved  most  important  because  of 
the  change  in  method  and  also  because  of  the  ap- 
pearance of  hesitation,  the  rejection  of  certain 
boxes,  and  the  definite  choice  of  others.  My  notes 
record  "this  is  a  most  important  day  for  Julius  in 
problem  2";  but  subsequent  results  do  not  clearly 
justify  this  prophecy. 

The  method  of  choosing  the  first  box  at  the  left 


and  then  of  moving  down  the  line  until  the  right 
one  was  reached  was  so  consistently  followed  that 
during  a  number  of  days  it  was  possible  for  me  to 
predict  almost  every  choice.  Indeed,  to  satisfy  my 
curiosity  in  this  matter  during  a  number  of  series 
I  guessed  in  advance  the  box  which  would  be 
chosen.  The  percentages  of  correct  guesses  ranf^ed 
from  ninety  to  one  hundred.  June  10,  for  example, 
yielded  two  series  for  which  the  ratio  of  right  to 
wrong  first  choices  was  o  to  10,  and  in  which  the 
method  described  above  was  used  consistently 
throughout. 

It  was  inevitable  that  punishment  by  confine- 
ment and  the  discouragement  resulting  therefrom 
should  interfere  with  the  regularity  of  work  and 
make  it  extremely  difficult  to  obtain  strictly  com- 
parable results  from  series  to  series  and  from  day 
to  day.  The  data  for  this  problem  .  .  .  have  values 
quite  different  from  those  for  the  monkeys,  chiefly 
because  of  the  more  variable  conditions  of  obser- 
vation. 

It  was  occasionally  noted  that  the  disintecrration 
of  a  definite  method  and  the  disappearance  of  the 
tendency  on  which  it  depended  occurred  rather 
suddenly.  Frequently  it  happened  that  having  used 
an  inadequate  method  fairly  persistently  on  a  given 
day,  the  animal  would  on  the  following  day  exhibit 
a  wholly  different  method.  Even  over  night  a  new 
method  might  develop.  In  the  monkeys,  although 
there  was  occasionally  something  comparable  with 
this,  it  was  by  no  means  so  evident. 

After  two  hundred  and  fifty  trials  on  problem  2 
had  been  given  Julius,  it  seemed  desirable  to  in- 
troduce a  radical  change  in  method  in  order  to 
stimulate  him  to  maximal  effort.  It  was  therefore 
decided  to  force  him  to  make  a  round  trip  through 
the  apparatus  in  connection  with  each  choice,  and 
to  let  this  forced  labor  serve,  in  the  place  of  con- 
finement, as  punishment  for  mistakes.  This  new 
method  yielded  peculiar  and  characteristic  results. 
They  differ  from  those  previously  obtained  largely 
because  of  the  orang  utan's  remarkably  strong 
tendency  to  reenter  the  box  through  which  he  had 
just  passed.  This  occurred  so  persistently  .  .  . 
that  a  further  modification  of  method  was  intro- 
duced in  that  after  the  same  wrong  box  had  been 
entered  five  times  in  succession,  the  experimenter 
on  the  next  choice  of  the  box  confined  the  animal 
for  a  stated  interval,  say  sixty  seconds,  in  it,  and 
then  allowed  it  to  escape  by  way  of  the  exit  door 
and  choose  repeatedly  until  it  finally  located  the 
right  box.  Were  it  not  for  this  particular  feature 
of  the  method,  the  number  of  choices  recorded 
after  June  17  would  unquestionably  be  very  much 
greater.  .  .  . 

The  new  method  proved  a  severe  test  of  the 
orang  utan's  patience  and  perseverance,  for  he  had 
to  work  much  harder  than  formerly  for  his  re- 
ward, and  often  became  much  fatigued  before  com- 
pleting the  regular  series  of  ten  trials.  Early  in  the 
use  of  this  method,  he  developed  the  habit  of 
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rolling  around  from  exit  door  to  starting  point  by 
a  series  of  somersaults.  When  especially  discouraged 
he  would  often  bump  his  head  against  the  floor  so 
hard  that  I  could  hear  the  dull  thud.  As  has  been 
noted,  I  found  it  desirable  to  vary  the  procedure 
repeatedly.  It  proved  especially  interesting  to  give 
one  series  per  day  with  the  round  trip  as  punish- 
ment and  another  series  with  confinement  as  pun- 
ishment. 

Day  after  day,  as  the  experiment  progressed, 
slight  or  great  fluctuations  of  the  ratios  of  right  to 
wrong  choices  appeared,  but  without  consistent  im- 
provement. There  was,  to  be  sure,  ...  a  radical 
improvement  during  the  first  six  hundred  and  fifty 
trials,  for  the  number  of  right  choices  per  series 
increased  from  o  to  8.  But,  as  the  observations 
were  continued  from  day  to  day,  it  became  more 
and  more  evident  that  the  animal  was  merely 
passing  from  tendency  to  tendency — method  to 
method — mixing  tendencies,  and  occasionally  de- 
veloping new  ones,  without  approach  to  the  solu- 
tion of  the  problem.  This  fact  would  have  led  me 
to  discontinue  the  work  much  earlier  than  I  actu- 
ally did  had  it  not  been  for  the  peculiarity  of  the 
results  obtained  with  problem  i.  It  seemed  not 
improbable  that  at  any  time  Julius  might  succeed 
in  perfectly  solving  this  problem  over  night  pre- 
cisely as  he  had  solved  the  first  problem. 

A  curiously  interesting  bit  of  behavior  appeared 
for  the  first  time  on  June  29.  Julius  had  gone  to 
the  first  box  at  the  right  end  of  the  group,  and  in- 
stead of  entering,  he  had  wheeled  around  toward 
his  right,  and  turning  a  complete  circle,  faced  the 
right  box,  which  he  promptly  entered.  Subse- 
quently, the  tendency  developed  and  the  method 
was  used  with  increasing  frequency.  On  June  30, 
it  appeared  in  the  first  series,  four  times,  in  the 
second  series,  six  times;  on  July  i,  in  the  first 
series,  three  times,  and  in  the  second  series,  four 
times;  on  July  2,  in  the  first  series,  five  times, 
and  in  the  second  series,  nine  times.  It  was  indeed 
only  by  accident  that  the  animal  failed  to  fulfill 
the  technical  requirement  for  perfect  solution  of 
the  problem  in  this  series.  Yet,  had  he  done  so,  his 
subsequent  trials  would  doubtless  have  revealed  the 
lack  of  any  other  idea  than  that  of  turning  com- 
pletely around  before  entering  a  box. 

This  odd  bit  of  behavior  proved  peculiarly  in- 
teresting and  significant  in  that  the  tendency  to 
turn  became  dissociated  from  the  position  (in 
front  of  the  first  box  at  the  right  end  of  the 
group)  in  connection  with  which  it  originally  de- 
veloped. After  a  few  days,  Juhus  would  enter  the 
reaction-chamber  and  instead  of  proceeding  di- 
rectly to  the  right  end  of  the  group,  would  stop 
suddenly  wherever  he  happened  to  be,  turn  toward 
his  right  in  a  complete  circle,  and  hasten  into  the 
box  nearest  to  him  which,  as  often  as  not,  proved 
to  be  the  wrong  one.  Thus  the  idea  of  turning  com- 
pletely about,  which  had  it  continued  its  associa- 
tion with  the  idea  of  facing  the  first  box  at  the 


right,  would  have  yielded  success,  instead  became 
useless  because  of  its  dissociation. 

That  the  orang  utan  is  capable  of  using  free 
ideas  seems  clear  enough  in  the  light  of  this  be- 
havior. That  he  proved  incapable  of  getting  the 
idea  of  second  from  the  right  end  is  as  clearly 
shown  by  the  detailed  results  .  .  .  the  fruits  of 
weeks  of  experimenting.  (Yerkes,  1916,  pp.  73-83.) 

Despite  1,380  trials  in  multiple-choice 
problem  2,  Julius  failed  to  achieve  solution. 

A  third  problem,  in  which  the  correct 
mechanism  was  the  first  at  the  subject's 
right,  was  presented  with  the  thought  that 
Julius  might  solve  it  as  he  did  the  initial 
problem,  but  instead  he  tended  to  choose 
the  box  which  was  second  from  the  right 
end  and,  therefore,  correct  for  the  preced- 
ing problent.  Shortly  his  behavior  began  to 
indicate  extreme  discouragement,  and  the 
investigator  states: 

It  was  obviously  useless  to  continue  the  ex- 
periment further  since  Julius  had  given  up  his  at- 
tempts to  locate  the  right  box  in  the  first  choice 
and  was  apparently  satisfied  to  discover  it  by  a 
process  of  trial  and  error.  He  had,  it  would  seem, 
satisfied  himself  that  the  problem  was  insoluble. 
These  results  obtained  in  problem  la  constitute  a 
most  interesting  comment  on  the  effects  of  prob- 
lem 2  on  the  orang  utan.  Behavior  similar  to  that 
which  he  developed  well  might  have  been  obtained 
from  a  child  of  three  to  four  years  placed  in  a  like 
situation  and  forced  to  strive,  day  after  day,  to 
solve  a  problem  beyond  its  ideational  capacity. 

In  many  respects  the  most  interesting  and  to  the 
experimenter  the  most  surprising  result  of  this  long 
series  of  observations  with  Julius  was  the  lack  of 
consistent  improvement.  It  seemed  almost  incredi- 
ble that  he  should  continue,  day  after  day,  to 
make  incorrect  choices  in  a  particular  setting  while 
choosing  correctly  in  some  other  setting  which 
from  the  standpoint  of  the  experimenter  was  not 
more  difficult. 

The  evidence  suggests  that  in  this  young  orang 
utan  ideational  learning  tended  to  replace  the  sim- 
pler mode  of  problem  solution  by  trial  and  error. 
Seemingly  incapable  of  solving  his  problems  by  the 
lower  grade  process,  he  strove  persistently,  and 
often  vainly,  to  gain  insight.  He  used  ideas  in- 
effectively. Animals  far  lower  in  intelligence  (e.g., 
the  pig) ,  surpass  him  in  ability  to  solve  these  rela- 
tional problems  because  they  use  the  method  of 
ehmination  by  trial  consistently  and  effectively. 
Julius,  in  these  experiments,  made  a  poor  showing 
because  his  substitute  for  trial  and  error  is  only 
shghtly  developed.  Would  he  have  succeeded  better 
with  the  same  problems  if  mentally  mature? 
(Yerkes,  1916,  pp.  85-87.) 
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Discussion  of  the  adaptive  behavior  of 
the  orang-outan  in  the  multiple-choice 
situation  is  needless.  The  principal  facts 
have  been  presented  and  their  interpreta- 
tion or  evaluation  will  continue  uncertain 
until  the  subject  is  more  thoroughly  in- 
vestigated. That  much  of  the  behavior  is 
different  from  the  sense-impulse  type  of 
adaptation  referred  to  by  Haggerty  is  cer- 
tain, and  to  us  it  seems  equally  certain 
that  many  acts  indicate  imaginal  or  idea- 
tional processes. 

In  supplementation  of  the  multiple- 
choice  experiments,  Yerkes  made  certain 
somewhat  less  systematic  tests  of  adaptive 
ability.  From  the  technical  point  of  view 
these  tests  are  less  satisfactory  because  less 
exactly  describable  than  the  experiments 
previously  noted.  But  their  results  are  in 
some  respects  more  interesting,  and  they 
are  possibly  even  more  important  in  the 
light  which  they  throw  on  ideation  than 
are  those  yielded  by  the  method  of  multiple 
choices. 

First  to  be  described  is  what  was  desig- 
nated as  the  box-stacking  experiment.  In  a 
large  cage  a  banana  was  suspended  ap- 
proximately six  feet  from  the  floor  and  not 
less  than  five  feet  from  any  side  of  the 
cage.  Two  boxes  were  placed  on  the  floor 
of  the  cage  several  feet  from  the  point  di- 
rectly beneath  the  banana.  So  far  as  the 
experimenter  could  foresee,  the  only  way  in 
which  Julius  could  obtain  the  banana  was 
by  placing  the  boxes,  the  one  upon  the 
other,  nearly  under  it. 

At  10  A.M.  on  March  5,  Julius  was  admitted  to 
the  large  cage,  and  the  banana  was  pointed  out  to 
him  by  the  experimenter.  He  immediately  set  about 
trying  to  get  it,  and  worked  diligently  during  the 
whole  of  the  period  of  observation,  which,  because 
of  the  unfinished  condition  of  some  of  the  cages, 
was  limited  to  slightly  over  ten  minutes.  Within 
this  period  he  made  upward  of  a  dozen  fairly  well 
directed  attempts  to  obtain  the  food.  Chief  among 
them  were  three  attempts  to  reach  the  banana 
from  different  positions  on  the  left  wall  of  the  cage 
(as  the  experimenter  faced  the  laboratory)  ;  two 
attempts  to  reach  it  from  different  positions  on  the 
right  wall;  two  from  the  large  box  in  positions 
nearly  under  the  banana ;  two  from  the  large  box 
with  the  aid  of  the  experimenter's  hand;  and  one 
from  the  distant  end  of  the  cage  (?).  There  oc- 


curred, also,  less  definite  and  easily  describable  ef- 
forts to  get  at  the  reward. 

On  account  of  the  unfinished  condition  of  the 
cages,  the  experimenter  had  to  remain  in  the  large 
cage  with  Julius  during  the  test.  This  interfered 
with  the  experiment  because  the  animal  tended 
both  to  try  to  escape  and  to  get  the  experimenter 
to  help  him  with  his  task.  Particularly  interesting 
is  the  latter  sort  of  behavior.  After  the  orang  utan 
had  made  two  or  three  futile  attempts  to  obtain 
the  food  he  came  to  the  experimenter,  who  was 
standing  in  one  corner  of  the  cage,  took  him  by  the 
hand,  and  led  him  to  a  point  directly  under  the 
banana.  He  then  looked  up  toward  the  banana, 
grasped  the  experimenter's  arm,  raised  it,  and  then 
tried  to  pull  himself  up.  He  was  not  allowed  to  get 
the  food  by  climbing  up  on  the  experimenter.  A 
few  minutes  later,  he  again  led  the  experimenter 
toward  the  banana,  but  receiving  discouragement 
in  this  activity,  he  proceeded  to  devote  himself  to 
other  methods. 

Apart  from  the  distractions  which  have  been 
mentioned  above,  Julius's  attention  to  the  food 
was  surprisingly  constant.  Whatever  his  position 
with  respect  to  it,  he  seemed  not  for  an  instant 
to  lose  his  motive,  and  to  whatever  part  of  the 
cage  he  went  and  whatever  he  did  during  the  inter- 
val of  observation  was  evidently  guided  by  the 
strong  desire  to  obtain  the  banana.  Frequently  he 
would  look  directly  at  it  for  a  few  seconds  and 
then  try  some  new  method  of  reaching  it.  His  gaze 
was  deliberate  and  in  the  handling  of  the  boxes  he 
accurately  gauged  distances.  Several  times  he  suc- 
ceeded in  placing  the  larger  box  almost  directly 
under  the  banana,  and  repeatedly  he  located  that 
portion  of  the  side  wall  from  which  he  could  most 
nearly  reach  the  coveted  prize. 

From  my  notes  I  quote  the  following  comment 
on  the  results  of  the  initial  experiment :  ''Despite 
all  that  has  been  written  concerning  the  intelli- 
gent behavior  of  the  orang  utan,  I  was  amazed  by 
Julius's  behavior  this  morning,  for  it  was  far  more 
deliberate  and  apparently  reflective  as  well  as  more 
persistently  directed  toward  the  goal  than  I  had 
anticipated.  I  had  looked  for  sporadic  attempts  to 
obtain  the  banana,  with  speedy  discouragement 
and  such  fluctuations  of  attention  as  would  be 
exhibited  by  a  child  of  two  to  four  years.  But  in 
less  than  ten  minutes  Julius  made  at  least  ten  obvi- 
ous and  well  directed  attempts  to  reach  the  food. 
There  were  also  wanderings,  efforts  to  obtain  aid 
from  the  experimenter,  and  varied  attempts  to 
escape  from  the  cage."  (Yerkes,  1916,  pp.  89-91.) 

There  follows  comparison  of  the  work  of 
Julius  in  this  problem  with  that  of  a  boy 
forty  months  of  age,  which  is  summed  up 
by  the  statement  that  the  behavior  of  the 
child  indicates  a  greater  variety  of  ideas 
than  that  of  the  orang-outan. 
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Continuing  description  of  the  ape's  ef- 
forts to  solve  this  problem  in  later  tests,  the 
investigator  writes: 

As  previously,  the  steadiness  of  attention  and 
the  persistence  of  effort  toward  the  end  in  view 
were  most  surprising.  At  one  time  Juhus  walked  to 
the  end  of  the  cage  and  there  happened  to  see  one 
of  the  monkeys  eating.  He  watched  intently  a  few 
seconds  and  then  hastened  back  to  the  banana  as 
if  his  task  had  been  suggested  to  him  by  the  sight 
of  the  feeding  animal. 

Most  interesting  and  significant  in  this  behavior 
was  the  suddenness  with  which  he  would  turn  to 
a  new  method.  It  often  looked  precisely  as  though 
a  new  idea  had  come  to  him,  and  he  was  all  eager- 
ness to  try  it  out. 

On  March  ii,  Julius  was  given  another  oppor- 
tunity to  obtain  the  banana  by  the  use  of  the 
three  boxes.  Although  he  used  them  together  he 
made  no  effort  to  place  one  upon  another.  .  .  . 

He  handled  the  boxes  conspicuously  well,  and  it 
seemed  at  times  that  he  would  certainly  succeed  in 
placing  the  one  upon  the  other  and  in  reaching  the 
food. 

After  one  series  of  attempts  from  the  sides  of 
the  cage  and  from  the  large  box,  he  deliberately 
turned  away  from  the  box  and  neatly  executed  a 
somersault  on  the  floor  of  the  cage,  as  much  as  to 
say,  "I  am  disgusted  with  the  whole  situation." 
Again,  later  on  the  same  day,  after  falling  from  the 
top  of  the  larger  box,  which  tilted  over  very 
easily,  he  rolled  himself  into  a  ball,  and  childlike, 
played  with  his  feet.  An  additional  evidence  of  his 
changed  affective  attitude  toward  his  task,  espe- 
cially in  connection  with  definite  failures,  appeared 
in  his  rough  handling  and  biting  of  the  boxes. 
When  most  impatient,  he  worked  very  roughly. 

Julius  was  allowed  to  work  for  the  reward  from 
thirty  to  ninety  minutes,  or,  as  a  rule,  until  he  had 
become  completely  discouraged  on  April  3,  5,  6,  7, 
8,  9  and  13.  His  behavior  was  interesting  and  sig- 
nificant, but  nothing  new  appeared  except  that  his 
willingness  to  work  gradually  disappeared,  and  on 
April  13,  although  previously  hungry,  he  made  only 
a  single  attempt  to  obtain  the  banana  and  then 
paid  no  further  attention  to  it.  (Pp.  93-94.) 

As  the  orang-outan  had  failed  after  abun- 
dant opportunity  to  solve  the  box-stacking 
problem,  it  was  decided  to  test  his  ability  to 
adapt  by  imitation.  The  procedure  was  as 
follows! 

On  the  morning  of  April  14,  having  placed  a 
banana  in  the  usual  position,  I  took  Julius  into  the 
large  cage,  dragged  the  two  boxes  to  the  proper 
position  beneath  the  banana,  placed  the  smaller 
one  upon  the  larger  one  and  then  climbed  up  on 
them  to  show  the  ape  that  I  could  reach  the  ba- 


nana. I  then  stepped  down  and  gave  him  a  chance 
to  climb  on  the  boxes.  He  did  so  immediately  and 
obtained  the  food. 

Another  piece  of  banana  was  supplied,  the  boxes 
were  placed  in  distant  corners  of  the  cage,  and  fif- 
teen minutes  were  allowed  Julius  so  to  place  them 
that  he  could  obtain  his  reward.  He  gave  no  indi- 
cations of  having  profited  by  my  demonstration, 
but  worked  with  the  boxes  singly,  usually  with  the 
larger  one.  (P.  95.) 

On  April  16  and  17  opportunity  for  imi- 
tative learning  was  offered,  but  despite 
the  obviously  encouraging  influence  of  the 
demonstration  the  orang-outan  failed  to  use 
the  boxes  together. 

On  April  19  the  boxes  were  properly 
placed,  the  animal  permitted  to  obtain  the 
reward,  and  the  experimental  situation  then 
reset. 

This  time  he  [Julius]  immediately  reached  for 
the  smaller  box  and  moved  it  about  a  little,  thus 
indicating  a  new  association.  He  next  turned  to  the 
larger  box  and  worked  with  it  persistently.  Later, 
he  once  more  worked  with  the  smaller  box  in  an 
unusual  manner.  He  repeatedly  stood  on  it,  but 
made  no  attempt  to  lift  it  or  to  place  it  on  the 
larger  box.  Clearly  the  usually  neglected  smaller 
box  had  become  associated  with  the  satisfaction 
of  obtaining  the  banana.  The  same  method  was 
carried  out  on  April  20.  As  I  placed  the  boxes  in 
position  beneath  the  banana,  Juhus  watched  with 
unusual  intentness,  and  when  it  came  his  turn  to 
try  to  obtain  the  food  by  the  use  of  the  boxes,  he 
began  at  once  to  work  with  the  smaller  box,  but  as 
on  April  19,  he  soon  abandoned  it  and  turned  to 
the  other.  While  I  was  making  note  of  this  particu- 
lar feature  of  his  behavior,  he  suddenly  seized  the 
smaller  box  by  two  corners  with  his  hands  and  by 
one  edge  with  his  teeth,  and  after  a  few  attempts 
placed  it  on  top  of  the  larger  box,  climbed  up,  and 
obtained  the  banana. 

Because  of  bad  weather  on  April  21,  the  next 
test  was  made  on  April  22,  with  everything  as 
usual.  Unaided,  the  ape  was  given  an  opportunity 
to  obtain  the  coveted  reward,  while  I  stood  ready 
to  obtain  records  of  his  behavior  with  my  camera. 
He  wasted  no  time,  but  piled  the  smaller  box  on 
top  of  the  larger  one  immediately,  and  obtained 
his  reward.  As  soon  as  opportunity  was  offered,  he 
repeated  the  performance.  The  same  thing  hap- 
pened on  April  23  and  several  succeeding  dates. 

Juhus  had  got  the  idea,  and  the  only  further 
improvement  possible  was  in  skill  in  manipulating 
the  boxes. 


Obviously  important  is  the  evident  change  in 
the  animal's  attention  on  April  20.  He  watched 
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with  a  keenness  of  interest  which  betokened  a 
(iawninp;  idea.  Before  he  had  succeeded  in  stacking 
the  boxes,  I  had  written  in  my  note-book,  "He 
seemed  much  interested  today,  in  my  placing  of 
the  boxes."  Interesting,  and  important  also,  is  the 
ease  and  efficiency  with  which  he  met  the  situation 
time  after  time,  after  this  first  success.  "Trial  and 
error"  had  no  obvious  part  in  the  development  of 
the  really  essential  features  of  the  behavior.  The 
ape  had  the  idea  and  upon  it  depended  for  guid- 
ance. 

No  unprejudiced  psychologist  would  be  likely  to 
interpret  the  activities  of  the  orang  utan  in  the 
box-stacking  experiment  as  other  than  imaginal  or 
ideational.  He  went  directly,  and  in  the  most  busi- 
ness-like way  from  point  to  point,  from  method  to 
method,  trying  in  turn  and  more  or  less  persistently 
or  repeatedly,  almost  all  of  the  possible  ways  of 
obtaining  the  coveted  food.  The  fact  that  he  did 
not  happen  upon  the  only  certain  road  to  success 
is  surprising  indeed  in  view  of  the  many  ineffective 
methods  which  he  used.  It  seemed  almost  as 
though  he  avoided  the  easy  method. 

It  is  especially  important,  in  connection  with 
these  results,  to  point  out  the  risk  of  misinterpre- 
tation of  observations  on  the  anthropoid  apes.  If 
they  can  imitate  human  activities  as  readily  and 
effectively  as  Julius  did  in  this  particular  experi- 
ment, we  can  never  be  sure  of  the  spontaneity  of 
their  ideational  behavior  unless  we  definitely  know 
that  they  have  had  no  opportunity  to  see  human 
beings  perform  similar  acts. 

Of  all  the  methods  of  eliciting  ideational  or  allied 
forms  of  behavior  used  in  my  study  of  the  monkeys 
and  ape,  none  yielded  such  illuminating  results  as 
the  box-stacking  test,  and  although  from  the  tech- 
nical standpoint,  it  has  many  shortcomings,  as  a 
means  to  qualitative  results  it  has  proved  invalu- 
able. (Yerkes,  1916,  pp.  96-98.) 

In  the  box-stacking  situation,  but  with 
the  boxes  lacking,  the  orang-outan  was  sub- 
sequently given  opportunity  to  use  a  stick 
to  obtain  the  desired  food.  In  this  he  suc- 
ceeded, but  in  ways  not  expected  by  the  ob- 
server. For  instead  of  striking  the  banana 
with  the  stick  and  thus  detaching  it,  he  used 
the  stick  to  climb  upon  or,  thrusting  it  into 
the  side  of  the  cage,  to  swing  out  on  until  he 
was  able  to  reach  the  lure.  Versatility  and 
resourcefulness  are  terms  which  well  de- 
scribe the  impression  made  on  the  observer 
by  the  animal's  behavior. 

The  problem  called  by  Yerkes  the  box- 
and-pole  experiment,  which  is  essentially 
like  the  pipe-and-stick  test  used  by  Hag- 


gerty  (our  p.  182),  was  next  presented  to 
Julius.  A  strong  wooden  box  eighty-four 
inches  long,  four  inches  wide,  and  four 
inches  deep,  with  open  ends,  was  built  with 
one  side  hinged.  Hasps  and  padlocks  en- 
abled the  experimenter  to  lock  this  "lid" 
after  food  had  been  placed  in  the  center  of 
the  box.  In  preparation  for  the  experiment 
this  long  box  was  securely  fastened  in  the 
center  of  a  large  cage,  and  several  feet  away 
from  it  on  the  floor  of  the  cage  were  two 
poles  each  about  eight  feet  long  and  ap- 
proximately one  and  one-half  inches  in  their 
other  dimensions.  It  was  desired  to  discover 
whether  the  orang-outan  would  of  his  own 
initiative  use  a  pole  to  push  the  food  out  of 
the  box. 

On  May  i,  Julius  was  allowed  to  see  the  experi- 
menter place  a  half  banana  in  this  box,  close  the 
lid,  lock  it  in  position,  and  securely  fasten  the  box 
by  means  of  the  cross  bars.  He  was  then  given 
opportunity  to  try  to  get  the  banana.  The  two 
poles  lay  on  opposite  sides  of  the  box  and  near  the 
edges  of  the  cage.  Doctor  Hamilton  and  the  writer 
were  in  the  cage  watching.  Julius  looked  into  the 
box  through  one  end,  and  seeing  the  banana, 
reached  for  it.  He  could  not  obtain  it  in  this  way, 
so  he  began  to  bite  at  the  box  and  to  pull  at  it 
with  all  his  strength.  During  the  fifteen  minutes  al- 
lowed him,  he  worked  at  the  box  in  a  great  variety 
of  ways,  foohng  with  the  locks  which  had  been  at- 
tached to  the  hasps  as  well  as  with  the  cross  bars 
and  continually  reaching  in  at  the  one  or  the  other 
end.  He  was  somewhat  distracted  by  the  presence 
of  the  two  observers  and  attended  rather  unsatis- 
factorily to  the  task  in  hand.  Not  once  did  he  touch 
the  poles,  and  it  is  doubtful  whether  he  even  no- 
ticed them.  He  was  not  very  hungry  at  this  time, 
and  after  a  few  minutes  active  work  he  virtually 
gave  up  trying  to  get  the  food. 

Two  days  later,  on  May  3,  the  box  was  once 
more  placed  in  position,  this  time  with  a  half  ba- 
nana in  the  middle  and  a  small  piece  of  banana 
near  each  open  end.  The  two  poles  lay  on  the 
floor  of  the  cage,  each  several  feet  distant  from  the 
box.  Julius  was  eager  for  food.  When  released  he 
went  immediately  to  the  box,  reached  in  and  ob- 
tained a  piece  of  banana  from  the  end  nearer  the 
laboratory.  He  then  looked  in  and  saw  the  piece 
near  the  middle  of  the  box.  His  next  move  was  to 
pick  up  the  eight  foot  pole  and  push  it  into  the 
box,  but  before  pushing  it  all  the  way  through,  he 
stopped  and  began  to  pull  at  the  box  in  various 
ways.  Shortly  he  returned  to  the  pole  and  twice 
thrust  it  in  as  far  as  he  could  reach.  The  first  time, 
after  thrusting  it  all  the  way  through,  he  pulled  it 
out  and  examined  the  end  as  though  expecting  the 
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banana  to  come  out  with  it.  After  a  third  attempt 
he  looked  into  the  box,  presumably  seeing  the 
banana,  then  turned  a  backward  somersault,  came 
to  the  end  of  the  cage,  and  looked  at  me.  Had  it 
been  at  all  possible,  he  would  have  taken  me  by 
the  hand  and  led  me  to  the  box  as  a  helper.  After  a 
few  seconds,  he  returned  to  the  pole,  pried  the  lid 
of  the  box  with  it,  then  gnawed  at  the  pole.  For 
about  five  minutes  he  worked  fairly  rapidly  and 
steadily,  using  the  poles,  pulling,  gnawing,  and 
walking  about. 

His  next  move  was  to  go  to  the  opposite  end  of 
the  box,  look  in,  take  the  piece  of  banana  which 
was  near  the  opening,  then  pick  up  the  second  pole, 
which  had  not  previously  been  noticed,  and  after  a 
number  of  attempts,  push  it  into  and  through  the 
box,  looking  after  it  and  then  pulling  it  out  and 
looking  into  the  box.  Having  done  this  he  again 
came  to  my  end  of  the  cage,  and  from  there  re- 
turned to  try  once  more  with  the  pole  which  he 
had  first  used.  He  pushed  this  pole  all  the  way 
through,  then  walked  to  the  other  end  of  the  box, 
looked  in  and  reaching  in,  obtained  the  banana 
which  had  been  pushed  far  enough  along  to  be 
within  his  grasp. 

Julius  had  worked  twenty-four  minutes  with 
relatively  Uttle  lost  time  before  succeeding.  He  had 
shown  almost  from  the  start  the  idea  of  using  the 
pole  as  an  instrument,  and  his  sole  difficulty  was  in 
making  the  pole  serve  the  desired  purpose. 

The  experiment  was  rendered  still  more  crucial 
on  May  5  by  the  placing  of  the  two  poles  upright 
in  opposite  corners  of  the  large  cage.  For  a  few 
minutes  after  he  entered  the  cage,  Julius  did  not 
see  them,  and  his  time  was  spent  pulling  and 
gnawing  at  the  box.  Then  he  discovered  one  of  the 
poles,  seized  it,  and  pushed  it  into  the  box.  He 
tried  four  times,  then  went  and  got  the  other  pole 
and  pushed  it  into  the  opposite  end  of  the  box. 
Twice  he  did  this,  then  he  returned  to  the  original 
pole,  bringing  the  second  one  with  him.  He  pushed 
it  in  beside  the  first,  and  as  it  happened,  shoved 
the  banana  out  of  the  opposite  end  of  the  box. 
But  he  did  not  see  this,  and  only  after  several  sec- 
onds when  he  happened  to  walk  to  that  end  of  the 
box  did  he  discover  the  banana.  The  total  time 
until  success  was  fifteen  minutes. 

Subsequently  the  ape  became  very  expert  in  us- 
ing the  pole  to  obtain  the  banana,  and  often  only 
a  minute  or  two  sufficed  for  success.  It  was  not 
possible  for  him  to  direct  the  stick  very  accurately, 
for  when  he  was  in  such  a  position  that  he  could 
look  through  the  box,  he  could  not  work  the  stick 
itself.  It  was,  therefore,  always  a  matter  of  chance 
whether  he  obtained  the  banana  immediately  or 
only  after  a  number  of  trials. 

Although  it  is  possible  that  the  use  of  the  poles 
in  this  experiment  was  due  to  observation  of  hu- 
man activities,  it  seems  probable  in  the  light  of 
what  we  know  of  the  natural  behavior  of  the  an- 
thropoid apes  that  Julius  would  have  solved  this 


problem  independently  of  human  influence.  It  was 
the  expectation  of  the  experimenter  that  the  pole 
would  be  used  to  push  the  banana  through  the  box, 
but  as  a  matter  of  fact  the  ape  used  it,  first  of  all, 
to  pull  the  food  toward  him,  thus  indicating  a 
natural  tendency  which  is  important  in  connection 
with  the  statements  just  made.  Subsequently  he 
learned  that  the  banana  must  be  pushed  through 
and  obtained  at  the  farther  end  of  the  box.  I  am 
not  prepared  to  accept  the  solution  of  this  prob- 
lem as  satisfactory  evidence  of  ideation,  but  I  do 
know  that  few  observers  could  have  watched  the 
behavior  of  the  orang  utan  without  being  con- 
vinced that  he  was  acting  ideationally.  (Yerkes, 
1916,  pp.  99-102.) 

In  a  form  of  experiment  similar  to  one 
later  used  by  Shepherd  (1923,  p.  590),  but 
more  difficult  than  his,  Yerkes  tested  the 
ability  of  Julius  to  use  a  stick  as  tool  in  ob- 
taining objects  which  were  placed  beyond 
his  reach  on  a  platform  outside  of  his  cage. 

When  this  situation  was  first  presented  to  Julius, 
he  looked  at  the  banana,  reached  for  it,  and  failing, 
picked  up  a  bag  from  the  floor  of  the  cage  and 
tried  to  push  it  through  the  wire  mesh  toward  the 
banana.  He  also  used  a  bit  of  wire  in  the  same  way, 
but  was  unable  thus  to  get  the  food.  As  soon  as  a 
stick  was  placed  in  his  cage,  he  grasped  it  and  used 
it  in  a  very  definite,  although  unskillful,  way  to 
pull  the  banana  toward  him.  He  was  extremely 
eager  and  impatient,  but  nevertheless  persistent  in 
his  efforts,  and  within  five  minutes  from  the  be- 
ginning of  the  first  trial,  he  had  succeeded  in  get- 
ting two  pieces  of  banana,  using  always  his  left 
hand  to  manipulate  the  stick.  This  test  was  re- 
peated a  number  of  times  with  similar  results.  He 
had  from  the  first  the  ability  to  use  a  stick  in  this 
way,  and  the  only  difficulty  with  the  test  as  a 
means  of  obtaining  evidence  of  ideational  behavior 
is  that  the  possibility  of  imitation  of  man  cannot 
be  certainly  excluded.  (P.  102.) 

Attempt  was  made  also  to  use  the  lock 
and  key  as  a  means  of  exhibiting  adaptation 
to  a  novel  type  of  mechanical  problem,  but 
the  result  as  indicated  below  was,  in  the 
main,  negative. 

By  my  assistant  it  was  reported  on  May  5  that 
the  orang  utan  had  been  seen  to  place  a  splinter 
of  wood  in  a  padlock  which  was  used  on  the  cages 
and  to  work  with  it  persistently.  It  looked  very 
much  like  imitation  of  the  human  act  of  using  the 
key,  and  I  therefore  planned  a  test  to  ascertain 
whether  Julius  could  readily  and  skillfully  use  a 
key  or  could  learn  quickly  to  do  so  by  watching 
me. 

The  first  test  was  made  on  May  15  with  a  heavy 
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box  whose  hinged  lid  was  held  securely  in  position 
by  means  of  a  hasp  and  a  padlock.  The  key,  which 
was  not  more  than  an  inch  in  length,  was  fastened 
to  a  six  inch  piece  of  wire  so  that  Julius  could  not 
readily  lose  it.  With  the  animal  opposite  me,  I 
placed  a  piece  of  banana  in  the  box,  then  closed 
the  lid  and  snapped  the  padlock.  I  next  handed 
Julius  the  key.  He  immediately  laid  it  on  the  floor 
opposite  him  and  began  biting  the  box,  rolling  it 
around,  and  occasionally  biting  also  at  the  lock 
and  pulling  at  it.  During  these  activities  he  had 
pulled  the  box  toward  his  cage.  Now  he  suddenly 
looked  up  to  the  position  where  the  banana  had 
been  suspended  in  the  box  experiment.  Evidently 
the  box  had  suggested  to  him  the  banana.  For 
thirty  minutes  he  struggled  with  the  box  almost 
continuously,  chewing  persistently  at  the  hinges, 
the  hasp,  or  the  lock.  Then  he  took  the  key  in  his 
teeth  and  tried  to  push  it  into  one  of  the  hinges, 
then  into  the  crack  beneath  the  lid  of  the  box. 

Subsequently  I  allowed  him  to  see  me  use  the 
key  repeatedly,  and  as  a  result,  he  came  to  use  it 
himself  now  and  then  on  the  edge  of  the  box,  but 
he  never  succeeded  in  placing  it  in  the  lock,  and 
the  outcome  of  the  experiment  was  total  failure  on 
the  part  of  the  animal  to  unfasten  the  lock  of  his 
own  initiative  or  to  learn  to  use  the  key  by  watch- 
ing me  do  so.  I  did  not  make  any  special  attempt 
to  teach  him  to  use  the  key,  but  merely  gave  him 
opportunity  to  imitate,  and  it  is  by  no  means  im- 
possible that  he  would  have  succeeded  had  the  key 
been  larger  and  had  the  situation  required  less 
accurately  coordinated  movements.  However,  it  is 
fair  to  say  that  the  evidence  of  the  idea  of  using 
the  key  in  the  lock  was  unconvincing.  My  assist- 
ant's observation  was,  perhaps,  misleading  in  so 
far  as  it  suggested  that  idea.  It  may  and  probably 
was  purely  by  accident  that  the  animal  used  the 
splinter  on  the  padlock.  (Yerkes,  1916,  pp.  102- 
103.) 

For  general  comparison  of  modes  and  de- 
grees of  behavioral  adaptivity,  designated 
"intelligence,"  Drescher  and  Trendelenburg 
(1927)  experimented  with  certain  speci- 
mens of  cats,  dogs,  monkeys,  and  anthro- 
poid apes.  Among  their  subjects,  v^hich 
included  also  one  gibbon  and  five  chimpan- 
zees, were  four  orang-outans,  the  estimated 
ages  of  which  ranged  from  two  to  four 
years.  All  were  zoological  garden  specimens 
(p.  615).  One  or  more  of  the  orang-outans 
was  used  in  each  of  the  following  types  of 
experimental  test:  (i)  Use  of  rake  as  in- 
strument to  draw  in  food;  (2)  use  of  turn- 
table to  bring  food  within  reach;  (3)  use 
of  string  or  pole  to  obtain  food;  (4)  re- 
moval of  obstruction  in  path  to  food  or  free- 


dom; (5)  opening  of  lid  of  box  which  con- 
tained food;  and  (6)  the  unbolting  of  lid  of 
food-containing  box. 

In  the  rake  test  an  orang-outan  first  ex- 
hibited interest  in  the  rake  itself,  which  it 
examined  with  nose  and  tongue.  Thereupon 
it  so  manipulated  the  object  as  to  push  it 
through  the  bars  of  its  cage  and,  properly 
orienting  it,  used  it  immediately  and  with 
clear  intent,  although  at  first  unskilfully,  to 
draw  food  within  reach.  The  authors  espe- 
cially note  the  superiority  of  their  monkey 
subjects  to  the  orang-outan  in  manual  skill 
and  their  inferiority  in  "understanding  or 
insight"  (p.  618).  Similarly,  success  was 
achieved  by  the  orang-outans  in  the  turn- 
table experiment  (p.  619). 

Of  the  solution  of  the  string-and-pole 
types  of  test  the  observers  remark  that  the 
orang-outan  solved  its  problems  smoothly, 
and  that  the  direction  of  its  gaze  and  its 
eye  movements  clearly  enough  indicate  its 
observation  and  appreciation  of  the  rela- 
tions of  string  or  pole  to  the  desired  reward 
(p.  619). 

Obstacles  were  promptly  and  immedi- 
ately removed  by  two  orang-outan  subjects 
in  order  that  food  might  be  obtained.  The 
observers  state  that  the  behavior  of  one 
specimen  was  "full  of  purpose"  and  that 
another  immediately  and  skilfullv  solved 
the  problem  of  removing  an  obstructing  box 
(p.  620).  Three  orang-outans  were  observed 
to  solve  the  closed-box  problem  readilv.  The 
authors'  description  of  orang-outan  behav- 
ior in  the  bolted-box  test  seemingly  indi- 
cates inadequacy  of  motivation,  for  they 
state  that  the  behavior  of  their  subjects 
gave  the  impression  that  they  were  too 
phlegmatic  to  exert  themselves.  They  ma- 
nipulated the  bolt  or  bolts  and  in  general 
manifested  stronger  interest  in  the  me- 
chanical device  than  in  the  prospective  re- 
ward. Ability  to  solve  the  problem  was  ex- 
hibited by  one  subject,  but  in  the  case  of 
another,  failure  resulted,  despite  efforts  at 
tuition. 

These  experiments  cannot  be  highly 
valued  because  conducted  with  subjects 
whose  experience  with  like  situations  was 


EXPERIMENTAL  STU: 

entirely  unknown,  and  under  conditions 
which  rendered  satisfactory  controls  virtu- 
ally impossible.  Probably  the  general  con- 
clusions formulated  by  the  authors  are 
based  even  more  largely  upon  the  findings 
of  other  investigators  than  upon  their  own 
experiments.  In  any  event,  they  are  of  ex- 
traordinary interest  and  worthy  of  careful, 
critical  consideration.  We  quote  their  con- 
cluding sentences : 

Further,  the  anthropoids  [great  apes]  show  a 
greater  primary  abihty  to  comprehend  changes  in 
the  arrangement  of  the  experiments,  a  slighter  ad- 
herence to  what  they  have  been  accustomed  to  in 
the  previous  experiments.  Finally,  the  whole  psy- 
chic equipment  of  the  apes  as  contrasted  with  man 
is  wholly  different  from  that  of  the  monkeys,  if 
one  takes  account  of  the  clear  results  of  adjust- 
ment. Need  of  help  is  always  much  greater  in  the 
younger  anthropoid  apes  than  in  the  monkeys.  Also 
they  have  much  greater  possibilities  of  expression, 
both  in  play  of  features  and  in  the  sounds  of  their 
voices.  (Drescher  and  Trendelenburg,  1927,  p.  642.) 

In  the  literature  there  are  many  refer- 
ences to  the  apparent  use  of  objects  as  in- 
struments by  orang-outans,  but  in  most  in- 
stances the  conditions  of  observation  were 
unsatisfactory,  and  the  observer's  ignorance 
of  the  previous  experience  of  his  subject 
renders  interpretation  of  behavior  impos- 
sible. Among  the  authors  who  have  inci- 
dentally contributed  to  this  subject  are: 
Vosmaer  (1778),  Wurmb  (1798),  F.  Cuvier 
(1811),  Wallace  (1856a,  1869),  Schmidt 
(1878),  Reuvens  (1889),  Camacho  (iQO?)? 
Sokolowsky  (1908),  Knauer  (1915), 
Hornaday  (1922),  Sheak  (1922,  1923), 
while  in  the  general  works  of  Rennie 
(1838),  Martin  (1841),  and  Heck  (1922) 
may  be  found  several  pertinent  citations  or 
descriptions. 

Evidences  of  ideational  processes  supple- 
mental to  those  presented  by  Haggerty, 
Yerkes,  and  Drescher  and  Trendelenburg, 
and  afforded  by  certain  descriptions  of  the 
use  of  objects  as  tools,  appear  in  various 
reports  of  naturalistic,  as  contrasted  with 
experimental,  studies  of  the  behavior  of  the 
orang-outan.  Two  cases  will  serve  as  illus- 
trative examples. 

Montgomerie  is  quoted  by  Grant  (1828, 
p.  4)  as  observing  in  the  orang-outan  occa- 
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sionally  a  facial  expression  which  suggested 
the  presence  of  "some  pleasant  idea."  And 
Schmidt  (1878,  pp.  357-358)  among  varied 
evidences  of  imaginal  behavior  describes 
anticipatory  action,  for  the  animal  in  ques- 
tion, according  to  this  observer,  adapted  its 
movements  to  what  it  expected  of  its  chim- 
panzee companion. 

In  each  of  these  cases  description  is  brief 
and  of  uncertain  value  because  of  lack  of 
information  concerning  the  genetic  relations 
of  the  acts.  This  criticism  unfortunately 
holds  of  almost  all  naturalistic  accounts  of 
anthropoid  behavior,  and  the  weakness  can 
be  avoided  only  by  continuous  and  sys- 
tematic observation  of  the  activities  of  an 
individual  throughout  life— a  task  which  is 
usually  impracticable  and  in  many  instances 
impossible. 

Memory  in  the  orang-outan  has  not  been 
intensively  studied.  Casual  and  incidental 
observations  seemingly  justify  the  state- 
ment that  it  is  excellent.  From  the  following 
reports  it  is  to  be  inferred  that  the  tem- 
poral span  may  exceed  a  year.  In  a  seven- 
year  female  Priemel  (1908,  p.  83)  noted 
memory  of  favorite  localities  or  spots  from 
season  to  season.  Recognition  of  persons 
after  absence  of  a  year  is  reported  by  Soko- 
lowsky (1908,  p.  59);  and  Furness  (1916, 
p.  286)  says  that  six  months  after  instruc- 
tion ceased  "my  apes  had  forgotten  noth- 
ing." 

In  final  summary  and  evaluation  of  mate- 
rials on  behavioral  adaptivity  in  the  orang- 
outan  it  may  fairly  be  stated  that  whereas 
information  about  receptivity  and  percep- 
tion is  scanty,  there  is  more  ample,  although 
still  very  general  and  wholly  inadequate, 
knowledge  of  certain  aspects  of  habit-for- 
mation. There  are,  it  appears,  several  modes 
of  adaptation  in  the  orang-outan.  Among 
those  which  may  be  accepted  as  definitely 
demonstrated  and  whose  importance  is  con- 
siderable are:  (i)  adaptation  by  imitative 
response,  the  nature  of  which  varies  through 
a  number  of  types;  (2)  adaptation  by  trial 
of  various  possible  responses  and  gradual 
elimination  of  injurious  or  unprofitable  acts 
(the  sense-impulse  mode  of  habit-formation 
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described  by  Thorndike) ;  (3)  adaptation 
by  selective  perceptual  process  and  elimina- 
tion of  certain  useless  acts  without  trial; 
and  (4)  adaptation  with  a  measure  of 
understanding^,  insight,  or  ideation. 

Analysis  of  modes  of  activity  in  the 
orang-outan  is  obviously  incomplete  and  the 
descriptive  data  few  and  entirely  inade- 
quate for  scientific  needs.  Nevertheless,  it 
is  clear  that  important  investigations  have 
been  inaugurated  and  profitable  directions 
of  research  discovered. 

The  orang-outan  appears  to  represent  a 
considerably  higher  level  of  psychobiologi- 
cal  development  than  the  gibbon.  To  use  a 
lay  term,  it  is  obviously  more  intelligent; 
to  employ  a  technical  term,  it  is  more  highly 
adaptable  in  respect  to  behavior,  exhibits 
more  varied  modes  of  adaptation  and  more 
abundant  evidence  of  understanding,  in- 
sight, and  in  general  of  the  functioning  of 
representative  processes. 

Of  the  publications  listed  in  our  general 
bibliography  the  following  have  in  one  way 
or  another  aided  us  in  preparing  this  ac- 
count of  the  life  of  the  orang-outan:  Abel 
(1818,  1825),  Aldrovandi  (1637),  Aude- 
bert  (1800),  Bauman  (1923),  Blumenbach 
(1775,  1825),  Blyth  (1841a,  1847,  1853), 
Boitard  (1842),  Bolau  (1894),  Bontius 
(1658),  Brehm  (1922),  Broderip  (1849), 
Brooke  (1841),  Buffon  (1766,  1789), 
Camacho  (1907),  Camper  (1779,  1779a), 


Cuvier,  F.  (1811),  Cuvier,  G.  (1831),  De- 
lisle  (1893),  Deniker  (1882),  Descamps 
(1920),  Drescher  and  Trendelenburg 
(1927),  Elliot  (1913),  i^ick  (1895,  1895a), 
Fitzinger  (1853),  I'^^x  (1929),  Friedel 
(1876),  Furness  (1916),  Forbes  (1894), 
Garner  (1892a,  1900),  Grant  (1828),  Hag- 
gerty  (1910,  19 13),  Hartmann  (1880, 
1885),  Heck  (1922),  Hermes  (1876),  Hop- 
pius  (1760),  Hornaday  (1879,  1885,  1922), 
Huxley  (1863),  Jeffries  (1825),  Jones 
(1916),  Keith  (1895,  1896,  1914),  Kerbert 
(1914),  Knauer  (1915),  Lawrence  (1848), 
Le  Comte  (1697),  Leguat  (1708),  Lenz 
(1895,  1895a),  Linnaeus  ( 1 766),  Lydekker 
(1894,  1897),  Martin  (1841),  Mayer 
(1923),  Milne-Edwards  (1895),  Mitchell, 
P.  Chalmers  (1902-04,  1912),  ^Mollison 
(1908,  1910-11,  1914-15),  Xissle  (1873), 
d'Obsonville  (1783),  Pennant  (1781), 
Pfungst  (1912),  Pocock  (1906),  Priemel 
(1908),  Radermacher  (1780?),  Rennie 
(1838),  Reuvens  (1889),  Rudolphi  (1824), 
St.  John  (1862),  Schlegel  (1876),  Schlegel 
and  Miiller  (1839-44),  Schmidt  (1878), 
Schouten  (1707),  Sclater  (1891),  Shaw 
(1800),  Sheak  (1922,  1923),  Shelford 
(191 6),  Shepherd  (1923),  Sokolowsky 
(1908,  1915,  1923),  Sonntag  (1924, 
1924a),  Stiles  and  Orleman  (1927),  Tem- 
minck  (1835-41),  Vosmaer  (1778),  Wal- 
lace (1856,  1856a,  1869),  Warwick  (1832), 
Waterton  (1870),  Wurmb  (1781,  1798), 
Yerkes  (1916,  1925). 
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CHAPTER  SEVENTEEN 

STRUCTURAL  APPEARANCE,  SPECIES,  DISTRIBUTION,  AND 
HABITAT  OF  CHIMPANZEE 


CHARACTERISTICS  OF  OUR  KNOWL- 
EDGE OF  THE  TYPE 

THE  literature  on  the  chimpanzee 
numbers  hundreds  of  titles;  un- 
doubtedly it  is  the  largest  for  an 
anthropoid  type.  In  order  of  increasing 
frequency  of  titles  the  forms  rank:  gibbon, 
gorilla,  orang-outan,  chimpanzee.  This  or- 
der holds  also  for  psychobiological  studies, 
both  naturalistic  and  experimental,  and  it 
further  in  all  probability  indicates  the  ex- 
tent and  reliability  of  knowledge  of  the 
characteristics  of  the  several  anthropoid 
apes. 

Of  the  status  of  morphological  descrip- 
tion, Keith  some  thirty  years  ago  wrote: 

There  is  to  be  found  in  literature  the  descrip- 
tion of  parts  belonging  to  over  two  hundred 
chimpanzees,  but  of  that  great  number  the 
anatomy  of  only  one  animal  has  been  described 
with  an  approximation  to  completeness,  that  of 
Gratiolet  (1866),  and  even  it  lacks  much.  (Keith, 
1896,  p.  250.) 

Even  as  Keith  wrote  this  sentence  Spe- 
rino  (1897)  was  publishing  a  description 
of  the  structure  of  a  specimen,  complete 
save  for  the  omission  of  skeleton  and 
glands,  and  with  extensive  bibliography. 

Writing  a  quarter  of  a  century  later, 
Sonntag  remarks  that  although  parts  of 
some  three  hundred  chimpanzees  had  been 
described,  prior  to  his  own  contribution, 
the  anatomy  of  only  one  had  been  pre- 
sented with  approximation  to  completeness 
(Sonntag,  1923,  p.  323). 

Examination  of  recent  morphological 
bibliographies  and  general  acquaintance 
with  the  literature  convince  us  that  these 
statements  are  indicative  of  the  gross  in- 


adequacy of  anatomical  descriptions  of  in- 
dividual and  species. 

Incomplete  and  inaccurate,  even  by 
comparison  with  the  morphology  whose  un- 
satisfactoriness  Keith  laments,  are  physio- 
logical, behavioral,  and  psychological  de- 
scriptions. Despite  the  vast  literature  on 
the  chimpanzee,  we  know  most  aspects  of 
its  life  only  partially  and  uncertainly.  Not 
a  single  specimen  has  been  studied  through- 
out its  life  history  or  at  any  given  period 
of  development  with  reasonable  thorough- 
ness. Nevertheless,  so  abundant  are  the 
fragments  of  psychobiological  information 
that  we  are  greatly  embarrassed  in  the 
attempt  to  present  the  substance  of  knowl- 
edge briefly.  For  the  gibbon  our  task  was 
rendered  difficult  by  the  paucity  of  trust- 
worthy information;  for  the  orang-outan, 
by  great  gaps  and  the  relative  lack  of  re- 
liable naturalistic  or  experimental  studies 
in  psychobiology.  The  opposite  is  true  of 
the  chimpanzee.  Yet  in  spite  of  the  de- 
ficiencies and  defects  in  materials,  it  should 
be  possible  to  give  a  much  more  useful  and 
more  nearly  complete  and  reliable  account 
of  it  than  of  any  other  anthropoid  ape.  On 
the  natural  history — considered  as  ecologi- 
cal relations,  mode  of  life,  and  natural  ac- 
tion system — of  the  chimpanzee  there  is  a 
relatively  excellent  literature,  and  of  both 
field  and  laboratory  studies  in  behavior 
and  mentality  there  are  many  as  compared 
with  the  few  for  the  other  anthropoids.  In 
view  of  these  facts,  the  wonder  is  that  our 
knowledge  of  any  and  every  aspect  of  the 
chimpanzee's  life  remains  so  inadequate  to 
the  requirements  of  precise  description  and 
also  of  intelligent  attempts  to  modify  and 
control  it. 
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HISTORICAL  SUMMARY 
P'lTTiNG  as  an  introduction  to  a  summary 
account  of  chimpanzee  traits,  based  pri- 


Fig.  69.  Adult  male  chimpanzee  of  the  species  Pan 
schiveinjurthii.  Courtesy  of  Herbert  Lang  and  American 
Museum  of  Natural  History. 


marily  upon  the  literature  of  the  last 
seventy-five  years,  is  a  resume  of  the  his- 
torical part  of  this  volume,  so  far  as  the 
chimpanzee  is  subject  of  inquiry.  A  few 
sentences  will  suffice  to  summarize  the  his- 
tory of  scientific  acquaintance  with  the 
animal. 

Doubtful  in  the  extreme  is  definite  ac- 
quaintance with  the  ape  by  the  ancients. 
The  "gorillae"  of  Hanno  may  have  been 
chimpanzees,  gorillas,  or  wild  men ;  and  no 
certain  mention  of  this  African  anthropoid 
is  to  be  found  in  Aristotle,  Pliny,  or  Galen. 

Some  fifteen  centuries  after  the  period  of 
Galen  there  appears  in  Pigafetta  (1591,  p. 
53  of  1 88 1  ed.)  reference  to  apes  and  mon- 
keys in  the  "Songo"  of  Africa.  That  among 
the  apes  it  was  intended  to  include  the 
chimpanzee  is  probable  but  cannot  be 
proved.  The  historian  Gesner  (1551)  pre- 
sents in  his  descriptions  of  "Simiae, 
Satyrs,  and  Sphinges"  materials  which 
probably  justify  the  inference  that  the 
smaller  at  least  of  the  two  African  apes 
was  then  known  to  scientists.  And  the  same 
statement  is  applicable  to  the  historical 
work  of  Aldrovandi  (1637). 


It  is,  however,  in  Battel) 's  account  of  the 
Pongo  and  Engeco  of  Africa  (Purchas, 
1625)  that  we  are  first  enabled  to  identify 
the  chimpanzee  in  contrast  with  the  gorilla. 
Scientific  description  of  the  type  begins 
with  Tulp  ( 1641 ).  A  few  decades  later  Dap- 
per (1686)  wrote  of  the  behavior  of  the 
Quojas-morrou,  certainly  the  chimpanzee. 

Relatively  permanent  and  reliable  de- 
scriptive contribution  was  first  made  by 
Tyson  (1699),  who  from  careful  dissection 
minutely  described  a  chimpanzee.  He,  how- 
ever, named  it  "orang-outang."  Tyson's 
The  Anatomy  of  a  Pygmie  Compared  with 
That  of  a  Monkey,  an  Ape,  and  a  Man  is  a 
historical  landmark,  from  which  the  devel- 
opment of  increasingly  reliable  scientific 
knowledge  of  the  chimpanzee  may  be 
traced. 

Omission  of  the  group  of  taxonomists 
from  this  summary  would  be  inexcusable, 
for  although  most  of  them  contributed  lit- 
tle to  information  about  the  life  of  anthro- 
poid apes,  they  nevertheless  prepared  the 
way  for  the  recognition  of  types  and  thus 


Fig.  70.  Adult  female  chimpanzee  of  the  species  Pan 
schweinfiirthii.  Courtesy  of  Hertjert  Lang  and  American 
Museum  of  Natural  History. 


reduced  prevalent  confusion.  Outstanding 
in  this  group  by  reason  of  the  scientific 
quality  and  historical  relations  of  their 
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work  are  Ray,  Linnaeus,  Buffon,  and 
G.  Cuvier. 

Throughout  the  eighteenth  century,  de- 
spite Tyson's  epoch-making  contribution, 
the  chimpanzee  continued  to  be  commonly 
confused  with  the  orang-outan,  the  one  be- 

[  ing  known  as  the  black  and  the  other  as 
the  red  variety.  Names  which  perhaps  de- 
serve mention  during  the  period  of  lessen- 

[  ing  confusion  are:  de  la  Brosse  (1738), 
Boreman  (1739),  the  Earl  of  Egmont 
(date  of  manuscript  1739-47,  published  in 
1923),  Scotin  (1739),  Edwards  (1758- 
64),  Monboddo  (1774),  Blumenbach 
(1775),  Daubenton   (1782-182 5),  Aude- 

j    bert  (1800),  and  Shaw  (1800). 

!  During  the  first  half  of  the  nineteenth 
century  the  orang-outan  and  chimpanzee 
came  to  be  definitely  and  usually  distin- 
guished, and  before  the  end  of  the  century 
the  four  existent  types  of  anthropoid  ape 
were  established  by  authoritative  descrip- 
tions and  confusion  had  entirely  disap- 
peared. 

It  is  doubtless  largely  because  of  the 
striking  similarity  in  structure  and  size  of 
the  Asiatic  orang-outan  and  the  African 
chimpanzee  that  the  two  were  first  consid- 
ered representatives  of  a  single  type  and 
.  were  thereafter  long  confused  by  scientists 
i    as  varieties  of  "orang-outang." 

First  among  recorded  specimens  of  chim- 
panzee to  arrive  alive  in  Europe  is  one  sent 
from  Angola  to  Holland.  It  was  presented 
to  Frederic  Henry,  Prince  of  Orange,  and 
in  1 64 1  described  by  Tulp. 

Of  early  specimens  said  to  have  been 
j    brought  to  England  alive  Martin  (1841, 
I    pp.  379  ff.)  gives  an  account.  The  first,  the 
I    specimen  later  dissected  by  Tyson  (1699) 
I    arrived  in  1698.  The  second,  an  equally 
I    famous  example  to  which  there  are  many 
references  in  the  literature,  and  in  this  vol- 
ume, dates  from  1738.  The  third  indi- 
vidual to  reach  England  came  in  181 8. 
Because  it  subsequently  was  dissected  by 
him,  it  is  known  as  the  Traill  specimen.  In 
1 8 19  arrived  the  fourth,  and  in  1832  the 
fifth  example.  Both  of  these  became  the 


property  of  the  animal  dealer  Cross.  The 
1832  individual  is  the  subject  of  War- 
wick's description  of  "habits  and  man- 
ners." The  individual,  so  interestingly  de- 
scribed by  Broderip,  came  in  1835  as  the 
sixth  in  this  list. 

Of  the  many  specimens  which  arrived  in 
Europe  between  1750  and  1850  presum- 
ably several  must  have  been  alive. 

STRUCTURAL  CHARACTERS 

To  the  rule  that  the  general  appearance  of 
a  manlike  ape  changes  radically  in  the 
course  of  its  life  history,  largely  by  reason 
of  the  development  of  primary  and  second- 
ary sexual  characters,  the  chimpanzee  is  no 
exception.  Description  of  the  configuration 
of  the  type  chimpanzee  is  as  difficult  as 
description  of  man,  so  numerous  and  pro- 
nounced are  individual,  sex,  and  species 
differences  and  developmental  changes. 
The  more  diligently  one  strives  for  ade- 
quate description,  the  more  strongly  he  is 
impressed  by  the  fewness  of  universally 
applicable  terms.  Thus,  for  example,  by 
one  or  another  authority  the  chimpanzee  is 
said  to  possess  a  fiat  and  an  arched  occi- 
put, small  and  large,  close-set  and  out- 
standing ears,  light  and  dark  skin,  slender 
and  stubby  fingers.  But  most  discouraging 
of  all,  when  one's  task  of  general  descrip- 
tion has  been  accomplished,  it  is,  like  a 
behaviorist's  description  of  emotion,  some- 
thing which  does  not  remotely  suggest  its 
object.  Doubtless  in  the  case  of  the  chim- 
panzee this  is  because  we  never  see  the 
type.  It  is,  in  fact,  a  composite  of  indi- 
viduals which  possesses  the  characteristics 
of  no  one  of  them. 

The  following  configurational  description 
applies  only  to  the  adult.  The  range  of 
specific  and  individual  differences  is  very 
large.  Like  the  orang-outan,  the  chimpan- 
zee is  more  stocky,  heavier,  taller,  and 
more  powerful  by  far  than  the  gibbon,  and 
markedly  less  so  than  the  gorilla.  The 
maximum  height  of  the  male  approximates 
five  feet;  of  the  female,  four  feet.  Heck 
(1922,  p.  648)  cites  Hartmann  as  his  au- 
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thority  for  the  figures:  males,  1.7  meters; 
females,  1.3  meters.  The  weight  of  the 
sexes  similarly  differs:  male,  from  125  to 


Fig.  71.  Immature  female  chimpanzee,  Pan  schweinfurthii. 
Courtesy  of  Herbert  Lang  and  American  Museum  of  Natu- 
ral History. 


175  pounds;  female  from  100  to  150 
pounds.  Aschemeier  (1921,  p.  91)  reports: 
"The  largest  adult  chimpanzee  I  got  meas- 
ured four  feet  and  weighed  about  150 
pounds." 

Satisfactory  physical  measurements  of 
the  live  adult  chimpanzee  are  rare,  but 
many  authors  report  observations,  and 
especially  weight  and  height,  of  dead 
specimens  and  there  are  thousands  of 
measurements  for  skins  and  skeletons.  The 
reader  will  find  additional  information 
relative  to  size  and  also  bibliographic  lists 
in  Keith  (1896),  Elliot  (1913),  Frieden- 
thal  (1914),  Heck  (1922),  Sonntag 
(1924),  Schultz  (1927). 

That  the  chimpanzee,  and  especially  the 
male  of  the  genus,  is  extraordinarily  power- 
ful is  amply  attested  by  the  descriptive 
statements  of  those  who  as  hunters,  natu- 


ralists, or  experimentalists  have  in  various 
ways  endeavored  to  capture  or  handle 
adult  live  specimens.  The  comments  of 
such  persons  abundantly  indicate  that  in 
proportion  to  size  and  weight,  this  ape  is 
stronger  than  man,  and  the  conclusion  is 
supported  by  the  following  definite  meas- 
urements. With  a  dynamometer,  Bauman 
(1923,  1926)  measured  the  strength, 
among  other  specimens,  of  a  male  weigh- 
ing about  165  pounds  and  a  female  of 
about  135  pounds.  His  results  indicated 
that  the  strength  of  the  male  exceeded 
that  of  the  female  by  nearly  50  per  cent 
and  that  the  male  was  4.4  and  the  female 
3.6  times  as  strong  as  the  physically  well- 
conditioned  and  well-developed  young  man 
(1926,  pp.  5-6).  Discussing  his  results,  the 
observer  writes  thus  interestingly  and  with 


Fig.  72.  Female  chimpanzee,  Pan  chimpansc,  mature, 
estimated  age  twelve  years.  Courtesy  New  York  Zoological 
Society,  E.  R.  Sanborn,  photographer. 


suggestion  of  important  psychophysiologi- 
cal problems: 

First  since  chimpanzees  are  so  much  stronger 
weight  for  weight,  and  also   muscle  girth  for 
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muscle  girth,  than  men,  to  what  factors  do  they 
owe  this  very  striking  superiority?  Is  the  chim- 
panzee muscle  of  superior  contractile  quality 
square  centimeter  for  square  centimeter?  Or  is 
superior  nervous  stimulus  exerted  on  the  muscle 
fibres?  Or  is  it  partly  one  and  partly  the  other? 
These  questions  are  fraught  with  the  greatest 
interest  to  the  physiologist;  a  three  or  four  to 
one  difference  certainly  demands  an  explanation. 
No  one  could  attribute  it  to  exercise  in  com- 
paring long  captive  chimpanzees  with  students 
fresh  from  strenuous  farm  labor.  (Bauman,  1926, 
P-  7-) 

As  in  the  gorilla,  the  coat  of  the  chim- 
panzee commonly  consists  of  rather  coarse, 
straight,  black  hairs,  whereas  by  contrast 
that  of  the  orang-outan  is  reddish,  and  that 
of  the  gibbon  extremely  variable.  Color 
variations,  whose  significance  and  relations 
are  imperfectly  known,  have  been  observed. 
Among  them  are  brown,  reddish  brown, 
and  grayish,  as  dominant  colors,  or  as 
appearing  in  certain  portions  of  the  body. 
Almost  certainly  coat  color  and  its  varia- 
tions are  correlated  with  age,  sex,  species, 
nutritional  and  climatic  conditions.  Char- 
acteristic of  many  specimens,  possibly  also 
of  species,  are  sparse  short  white  hairs 
which,  beard-like,  appear  on  the  lower  part 
of  the  face,  and  a  tuft  of  longer  and  more 
closely  set  white  hairs  in  the  anal  region. 
Apparently  texture,  abundance,  and  length 
of  the  hairs  vary  more  than  does  color.  In 
some  specimens,  for  example,  the  cheeks, 
sides  of  head,  shoulders,  and  back  bear  ex- 
ceptionally long  hairs.  The  head  may  be 
thickly  covered,  with  tendency  to  a  middle 
part,  or  it  may  be  almost  bald.  Adequate 
description  of  coat  characters  and  their 
variations  would  require  pages.  No  less  sur- 
prising than  interesting  is  the  fact  that  sev- 
I  eral  coat  and  skin  characters  have  been 
utilized  by  taxonomists  for  purposes  of 
,  classification  and  identification.  This  is 
I  well-nigh  incredible  when  one  recognizes 
the  probability  that  many  and  perhaps  all 
of  the  characters  may  readily  and  rapidly 
be  modified  by  suitable  control  of  environ- 
mental factors. 

In  conformity  with  density  and  distribu- 
tion of  pigment,  the  skin  color  ranges  from 
an  approximation  to  Caucasian  "white"  to 


dark  brown  or  even  nearly  black,  but  never 
is  it  as  black  as  in  the  gorilla.  Often  certain 
portions  of  the  body,  the  face  and  hands, 


Fig.  73.  A  vigorous  mature  but  youthful  male  chimpanzee, 
with  thick  silvery  coat.  Photograph  by  Newton  Hartman, 
courtesy  Philadelphia  Zoological  Garden. 


for  example,  exhibit  freckle-like  pigmented 
spots.  In  general,  density  of  pigmentation 
appears  to  increase  with  age.  In  a  chim- 
panzee type  which  is  popularly  known  as 
the  "white-face"  the  skin  about  the  eyes  is 
noticeably  darker  than  that  of  the  remain- 
der of  the  face,  whereas  in  the  contrasted 
type  designated  as  "black-face"  instead  of 
this  facial  contrast  there  is  uniform  dark- 
ness of  skin.  Keith  (1896,  p.  257),  follow- 
ing reference  to  a  score  of  titles  on  the  coat 
and  skin  of  the  chimpanzee,  remarks: 

Pigment  appears  early  in  life  in  patches,  which 
gradually  fuse  together,  until  all  the  skin  be- 
comes of  a  slate  or  melanoid  tint.  Remarks  con- 
cerning the  deposition  and  distribution  of  the 
pigment  may  be  picked  up  from  most  of  the 
writers  cited  above,  especially  from  Du  Chaillu; 
but  very  few  of  them  seem  to  appreciate  the  fact 
that  it  is  more  a  character  of  age  than  an  indica- 
tion of  species.  Its  appearance  at  an  early  stage 
of  life  may  turn  out  to  be  a  character  of  only 
one  variety. 

We  shall  have  cause  to  recur  later,  in  the 
section  on  species  and  varieties,  to  the  sig- 
nificance of  coat  and  skin  characters  in  the 
classification  of  chimpanzees. 

Assuredly  the  configuration  of  the  head 
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of  the  three  manlike  apes  differs  notably; 
yet  when  one  attempts  so  to  characterize  it 
that  the  types  shall  be  readily  distinguish- 
able the  task  proves  to  be  discouragingly 
difficult.  If  we  should  here  assemble  the 
various  phrases  descriptive  of  the  head  of 
the  chimpanzee  which  are  to  be  found  in 
morphological  and  classificatory  works,  it 
would  immediately  appear  that  many  of 
them  are  mutually  exclusive  or  contradic- 
tory. Seemingly  it  is  relatively  compressed, 
with  either  flattened  or  slightly  concave 
crown.  The  transverse  occipital  ridge  is 
slightly  developed,  as  is  also  the  sagittal 
crest  which  is  so  conspicuous  in  the  old 
gorilla.  But  the  supra-orbital  ridges  are 
initially  conspicuous  and  become  increas- 
ingly so  with  age. 

The  milk  and  permanent  teeth  of  the 
chimpanzee  correspond  to  the  human  in 
number  and  arrangement.  "The  upper  pre- 
molar teeth,  and -indeed  the  whole  denti- 
tion, of  the  Chimpanzee  suggest  however 
the  human  dentition  much  more  distinctly 
than  does  that  of  any  other  Primate." 
(Duckworth,  191 5,  I,  248-249.) 

Turning  to  facial  characteristics,  it  is  to 
be  noted  that  the  nose  is  relatively  small, 
flat,  with  short  bridge  and  depressed  tip, 
and  that  it  is  set  off  from  the  remainder 
of  the  face  by  a  pronounced  groove  or  fur- 
row. Because  of  the  relatively  prognathous 
jaws  and  the  consequently  conspicuous 
teeth,  the  covering  lips  are  long  and  full. 
The  upper  lip  is  rendered  especially  con- 
spicuous by  the  shortness  of  the  nose.  The 
distance  from  the  base  of  nose  to  the  edge 
of  the  lip  may  exceed  an  inch.  Both  lips 
are  extremely  mobile  and  protrusible,  and 
they  may  be  used  separately  or  together 
and  either  in  shovel  or  funnel  form.  The 
eye  is  frequently  referred  to  as  relatively 
large,  brown  in  color,  and  expressive.  Gen- 
erally the  ear  is  described  as  a  conspicuous 
feature,  because  large  and  outstanding. 

Of  the  four  anthropoids,  the  chimpanzee  retains 
its  ear  in  its  most  pristine  and  fully-developed 
form,  having  none  of  the  marks  of  degeneration 
that  characterise  the  ear  of  man,  gorilla,  orang, 
and  gibbon.  It  varies  very  considerably  with  the 


individual,  and  on  the  sides  of  the  same  indi- 
vidual ;  but  it  is  quite  probable  that  it  may  turn 
out  to  be  of  value  in  assisting  to  characterise 
sub-species,  although  it  can  never  be  of  value  for 
absolute  diagnosis.  (Keith,  1896,  p.  257.; 

In  the  light  of  our  observations  the  preva- 
lent description  of  the  ear  is  inadequate. 
The  first  specimen  studied  by  us,  a  ''black- 
face" from  East  Central  Africa  identified 
as  Pan  schweinjurthi  marungensis,  had 
small  ears  set  close  to  the  head,  and  in 
these  respects  more  like  those  of  the  gorilla 
than  of  the  typical  West  African  chimpan- 
zee (Yerkes  and  Learned,  1925,  p.  20).  It 
is  just  such  extraordinary  variations  as  this 
which  discourage  attempts  to  give  a  gen- 
erally applicable  and  usefully  detailed  de- 
scription of  the  external  characters  of  the 
species  of  chimpanzee. 

Ordinarily,  then,  by  its  coat  color  the 
chimpanzee  may  be  distinguished  from  the 
orang-outan,  and  by  its  nose  and  ears  from 
the  gorilla,  for  in  the  latter  the  typical  pro- 
portions are  reversed — a  conspicuous  long- 
bridged  nose  and  relatively  inconspicuous 
ears. 

The  chimpanzee  is  short  of  neck,  and 
although  it  possesses  laryngeal  sacs,  as  do 
all  of  the  anthropoid  apes  except  Hylobates, 
they  are  never  conspicuously  inflated  as 
may  be  the  case  in  siamang  and  orang- 
outan.  (See  Keith,  1896,  p.  255,  and  Sonn- 
tag,  1924,  p.  261.) 

One  frequently  meets  the  statement  that 
the  legs  of  the  chimpanzee  are  longer  than 
those  of  the  orang-outan  and  the  arms 
shorter,  and  also  that  the  limbs  are  more 
nearly  equal  than  in  any  other  anthropoid 
ape.  Exception  is  taken,  however,  to  both 
of  these  statements,  and  it  is  certain  that 
individual  or  species  variations  invalidate 
them.  The  forearm  is  said  commonlv  to  be 
longer  than  the  arm,  and  the  hand  than  the 
foot.  Although  the  arm  sometimes  reaches 
only  to  the  knee,  it  frequently  is  much 
longer.  The  fingers,  although  commonly 
long  and  slender,  with  very  short  and  di- 
minutive thumb,  may  instead  be  stubby. 
Likewise,  the  foot  is  long,  but  whereas  in 
some  specimens,  or  perhaps  species,  it  is 
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also  narrow,  in  others  it  is  relatively  broad. 
In  any  case  the  great  toe  is  large,  strong, 
and  opposable.  Fingers  and  toes,  with  the 


Fig.  74.  Male  chimpanzee,  Pan  chimpanse,  estimated  age 
ten  years.  Courtesy  New  York  Zoological  Society,  E.  K,. 
Sanborn,  photographer. 


exception  of  pollex  and  hallux,  are  usually 
connected  by  web,  but  the  degree  of  con- 
nection varies  extremely.  Normally,  each 
digit  terminates  in  an  oval  brown  to  black 
nail. 

Perhaps  as  a  concise  summary  of  the 
points  which  have  been  made,  and  as  sug- 
gestion of  certain  others  which  the  tax- 
onomist  finds  serviceable,  Elliot's  para- 
graph characterization  of  the  genus  Pan, 
or  chimpanzee,  may  be  useful  to  the  reader: 

Body  rather  stout,  heavy;  legs  long,  foot 
shorter  than  the  hand,  the  great  toe  thick,  op- 
posable; the  other  toes  united  by  a  web;  arms 
long,  reaching  just  below  the  knee;  hands,  broad, 
short;  thumb  short,  four  fingers  united  by  a  web; 
middle  finger  the  longest;  nose  depressed  in  mid- 
dle, flat  at  end;  nostrils  opening  downward;  lips 
mobile,  protrusive;  ear  large.  Skull  elongate;  no 
central  crest;  supraorbital  ridges  large;  jaws  pro- 
trude forward;  canines  long,  conical,  small  dia- 
stema between  them  and  premolar;  anterior  lower 


premolar  pointed;  molar  teeth  with  four  cusps 
except  middle  lower  molar  which  has  five.  Hu- 
merus nearly  equal  in  length  to  the  radius.  (El- 
Hot,  1913,  III,  227.) 

Inasmuch  as  for  morphological  account 
of  this  ape,  aside  from  general  configura- 
tional  characterization,  the  reader  is  ex- 
pected to  consult  the  special  literature,  it 
is  appropriate  as  conclusion  of  this  section 
to  offer  a  few  particularly  important  ref- 
erences: I,  Tyson  (1699);  2,  Martin 
(1841);  3,  Hartmann  (1885);  4?  Vrolik 
(1841);  5,  Gratiolet  and  Mix  (1866);  6, 
Sperino  (1897);  7,  Sonntag  (1923);  8, 
Keith  (1896);  9,  Sonntag  (1924).  Of  these 
the  first  is  historically  important;  the  sec- 
ond and  third  give  excellent,  although  old, 
morphological  descriptions  of  the  chimpan- 
zee; the  next  four  are  examples  of  detailed 
and  inclusive  anatomical  studies,  and  the 
eighth  and  ninth  titles  are  especially  valu- 
able for  their  summaries  and  bibliogra- 
phies. 

SPECIES  AND  VARIETIES 

In  our  Chapter  Five,  "Terms,  Types,  Rela- 
tions," classifications  of  the  primates  are 
presented  and  the  subdivisions  of  the  genus 
chimpanzee,  as  accepted  by  Elliot,  enumer- 
ated. It  is  proposed  in  this  section  to 
supplement  the  previous  discussion  by  pre- 
senting the  contrasted  views  of  three  au- 
thorities and  by  exhibiting  the  nature  and 
grounds  of  uncertainty  concerning  species 
of  chimpanzee. 

As  puzzling  almost  as  the  diversity  of 
man  is  that  of  the  chimpanzee.  Taxonomic 
opinions,  arguments,  and  descriptions  differ 
radically.  As  we  are  not  prepared  to  defend 
a  particular  system  or  position  with  respect 
to  principles  of  classification,  we  shall  per- 
mit those  who  presumably  typify  varying 
points  of  view  to  speak  for  themselves. 

The  anatomist  Sonntag,  although  not  a 
systematist,  somewhat  dogmatically  holds 
to  a  position  of  extreme  simplicity,  as  the 
following  quotation  indicates: 

As  the  external  characters  of  the  Chimpanzee 
exhibit  considerable  variation  with  age,  sex  and 
locality,  it  is  not  surprising  to  discover,  on  con- 
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suiting  the  litt-raturc  dealing  with  taxonomy,  that 
zoologists  have  invented  specific  names  for  mere 
varieties.  And  Troucssart  [reference  not  given] 
has  collected  the  various  synonyms  which  have 
been  applied  to  the  two  real  species — the  Com- 
mon Chimpanzee  {Anthropopithecus  troglodytes) 
and  the  Bald-headed  Chimpanzee  {A.  calvus) . 
(Sonntag,  1924,  p.  91.) 

This  author's  manner  of  expression 
would  seem  to  indicate  impatience  with 
conflicting  opinions,  confusion,  and  com- 
plexity in  classification.  His  position  may 
readily  be  attacked  on  the  basis  of  such 
facts  and  opinions  as  appear  in  the  follow- 
ing paragraphs. 

Typical  of  extremists  in  the  multiplica- 
tion of  species  is  Matschie  (191 4,  1919), 
who  recognizes  no  less  than  fourteen  dis- 
tinct species.  Disagreeing  profoundly  with 
Sonntag,  and  also  with  Elliot  (19 13),  this 
taxonomist  thus  vigorously  defends  the 
stability  of  species. 

By  one  who  has  long  worked  comparatively  in 
a  large  collection  of  mammals,  these  questions  can 
only  be  answered  in  the  negative.  He  finds  among 
mammals  no  transition  between  different  species; 
he  recognizes  that  each  small  community  em- 
bracing a  larger  number  of  blood-related  kin, 
whether  one  designates  them  as  species,  sub- 
species or  races,  according  to  special  conceptions, 
possesses  fixed,  unchangeable  characteristics.  In 
all  cases  where  a  mammal  unites  the  characteris- 
tics of  two  forms  in  one  .  .  .  careful  investiga- 
tion will  prove  that  it  is  a  hybrid.  Such  hybrids 
occur  only  where  the  regions  of  distribution  of 
two  species  touch;  but  they  never  make  new 
races.  One  seeks  in  vain  for  proof  of  the  origin  of 
one  species  of  mammal  from  another. 

The  species  most  like  one  another,  whether  one 
regard  them  as  sub-species  of  the  same  species,  or 
species  of  one  and  the  same  sub-genus,  inhabit 
separate  regions,  so  that  each  lives  alone  in  that 
part  of  the  earth  taken  possession  of  by  that 
species  or  sub-genus.  (Matschie,  1919,  p.  62.) 

The  conclusions  expressed  by  Matschie 
in  his  contribution  of  19 19,  in  which  he 
distinguishes  fourteen  species  of  chimpan- 
zee and  endeavors  to  establish  their  geo- 
graphical isolation,  are  based  partially  at 
least  on  comparative  study  of  182  skulls 
and  119  skins  in  the  Zoological  Museum  of 
Berlin,  and  of  140  skulls  and  40  skins  in 
other  collections  (Matschie,  19 19,  p.  63). 

As  we  have  endeavored  thus  briefly  to 


indicate  general  basis  for  criticism  of  Sonn- 
tag's  position  by  describing  that  of  Mats- 
chie, so  we  now  shall  exhibit  what  may 
prove  to  be  weaknesses  in  the  arguments 
and  observations  of  the  latter  by  quoting 
an  authority  who  doubtless  would  disagree 
as  radically  with  the  one  as  with  the  other. 
The  author  of  the  extensive  Review  oj  the 
Primates,  Elliot,  prefaces  his  description  of 
species  and  qualifies  his  conclusions  thus: 

It  cannot  be  said  that  at  the  present  time,  a  list 
of  the  species  and  races  of  Chimpanzees  can  be 
satisfactorily  given.  We  really  know  so  little 
about  them ;  the  color  of  the  young,  the  changes 
that  take  place  from  youth  to  age,  the  hues  of 
the  face,  hands,  and  feet,  whether  these  are  per- 
manent from  youth  to  the  adult  state,  what,  if 
any,  are  the  distinctions  in  color  between  the 
sexes,  (in  some  species  we  know  there  is  no  dif- 
ference, but  in  others  we  are  not  so  sure)  ;  what 
are  the  limits  of  the  dispersion  of  those  we  gaily 
describe  as  distinct — do  two  or  more  species  or 
races,  call  them  what  you  will,  dwell  together  in 
amity  retaining  their  distinctive  characteristics 
within  limited  areas;  all  these  problems  and  more 
arise  to  greet  us,  and  for  the  most  of  them  we 
have  no  answer. 

The  material  gathered  in  most  Museums  is  so 
small  and  unsatisfactory,  that  it  is  of  no  avail  in 
deciding  the  facts  we  all  seek.  The  best,  and  so 
far  as  I  have  found,  the  only  considerable  collec- 
tion of  these  animals  extant  to-day,  is  in  the 
Berlin  Museum,  where  about  eighty  skins  and 
perhaps  as  many  skulls  have  been  brought  to- 
gether from  different  parts  of  Africa.  But  when 
we  study  these,  we  constantly  meet  with  diffi- 
culties that  not  only  perplex  us,  but  prevent  any 
satisfactory  decision  from  being  reached.  It  is  eas) 
enough  to  solve  a  difficulty  by  describing  some 
troublesome  specimens  as  new,  and  leaving  the 
proof  for  some  one  else  to  discover,  but  that  doe:^ 
not  solve  legitimate  doubts,  nor  help  overmuch  to 
teach  us  the  truth  we  desire  to  know. 

In  seeking  for  characters  upon  which  specific 
differences  may  be  founded  we  naturally  first  ex- 
amine the  crania,  and  at  once  we  are  confronted 
with  a  fact  that  prevails  among  all  the  great 
Apes,  that  individual  variations  exist  to  such  an 
extent,  that  no  one  character  can  be  depended 
upon,  for  no  two  skulls  are  alike,  and  they  differ 
from  each  other  in  a  manner  equally  great  as  is 
observed  among  human  skulls.  ...  At  present, 
therefore,  we  rely  mainly  for  our  specific  charac- 
ters of  these  animals  upon  the  texture,  length  and 
color  of  the  hair;  the  presence  or  absence  of 
beard;  color  of  the  face;  sometimes  of  the  hand- 
and  feet;  seldom  on  the  teeth,  (for  character? 
among  these  are  rarely  found),  the  extent  in 
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which  the  face  is  prognathous,  and  the  presence 
or  absence  of  a  part  in  the  hair  on  the  head,  or 
the  existence  of  baldness,  and  its  extent  behind 
the  ears.  No  doubt  some  of  these  are  vaHd  spe- 
cific characters,  and  it  is  equally  certain  that  there 
are  several  species  of  Chimpanzees,  but  it  may 
also  be  regarded  as  a  fact,  that  some  of  the  char- 
acters above  cited  as  specific  are  not  valid,  and 
that,  with  the  material  at  present  available  no  one 
can  decide  how  many  of  the  specimens  described 
have  an  undoubted  specific  standing.  That  prob- 
lem will  be  solved  by  our  successors;  at  present 
we  are  groping  in  the  dark  so  far  as  the  number 
of  existing  species  of  the  great  Anthropoids  are 
concerned.  (Elhot,  1913,  III,  227-229.) 

Since  Elliot  freely  admits  the  variability 
of  characters  of  coat  and  skin,  and  the 
extreme  uncertainty  of  specific  value,  it 
strikes  one  as  odd  that  he  nevertheless 
should  use  color  and  length  of  hair  as  pri- 
mary categories  in  his  key  to  the  species 
and  subspecies  of  chimpanzee.  Of  the  three 
principal  categories  employed,  the  first  is 
entitled  "pelage  all  black";  the  second, 
"pelage  not  all  black";  and  the  third, 
"pelage  mostly  brown  in  adults."  (Elliot, 
1913,  III,  234.) 

Obviously  enough,  Elliot's  is  a  conserva- 
tive position,  intermediate  between  the 
extreme  stands  taken  by  Sonntag  and 
Matschie.  Unfortunately  we  are  not  in  po- 
sition to  decide  which,  if  any,  of  these  au- 
thorities approximates  the  truth.  The  les- 
son, however,  is  clear  that  information  at 
once  more  reliable,  more  definite,  and  more 
ample  is  requisite  for  satisfactory  descrip- 
tion and  classification  of  chimpanzees.  Our 
reflections  direct  themselves  toward  a  pos- 
sible way  out  of  the  difficulty. 

This  is  the  situation  confronting  us.  Ex- 
treme uncertainty  about  the  existence  and 
differentiae  of  species,  together  with  lack  of 
definite  knowledge  about  the  limits  and  re- 
lations of  variations,  render  it  practically 
impossible  to  offer  useful  accounts  of  the 
configuration  of  either  the  sexes  or  species 
in  various  developmental  stages.  It  is  well 
established  for  the  chimpanzee,  as  in  man, 
that  many  characters  change  profoundly 
with  growth  and  maturation,  so  that  in  the 
adult  or  senile  individual  there  may  be  lit- 
tle suggestive  of  the  configurations  charac- 
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teristic  of  infancy,  childhood,  or  adoles- 
cence. Those  who  endeavor  to  utilize  the 
best  available  descriptive  materials  are 
baffled  constantly  by  the  virtual  impossi- 
bility of  deciding  whether  a  given  character 
or  condition  thereof  is  distinctive  of  indi- 
vidual, sex,  or  species.  Clearly  enough, 
this  unprofitable  situation  indicates  the 
necessity  for  a  unique  procedure;  namely, 
the  establishment  of  breeding  areas  or  sta- 
tions in  which  the  chimpanzee  may  repro- 
duce and  be  systematically  observed  under 
controlled  conditions.  Well-chosen  and  ac- 
curate physical  measurements  on  ten  speci- 
mens of  known  ancestry,  age,  and  life  his- 
tory for  each  so-called  species,  for  each 
sex,  and  for  several  stages  in  growth  and 
development,  should  be  worth  more  as  con- 
tribution to  the  chief  problems  of  classifi- 
cation, development,  and  variation,  than 
are  the  hundreds  of  skulls,  skins,  and 
skeletons  which  constitute  the  miscellane- 
ous and  inadequately  describable  collec- 
tions of  the  world's  great  museums.  Waste- 
ful indeed,  and  futile,  by  comparison  with 
the  suggested  procedure,  is  the  prevalent 
method  of  collecting  specimens  for  meas- 
urement. 

One  point  made  by  Elliot  demands  criti- 
cal comment.  He  remarks  that  cranial 
characters  are  valueless  as  differentiae  of 
species  because  "no  two  skulls  are  alike." 
Surely  it  could  not  have  escaped  his  atten- 
tion that  variation  is  inevitable  and  that 
the  forms  of  distribution,  as  for  example, 
segfegational,  or  otherwise,  indicating  defi- 
nite and  relatively  stable  types,  are  the  sig- 
nificant facts  for  taxonomy. 

After  the  first  three  parts  of  this  volume 
had  been  written  there  appeared  in  1927, 
under  the  title  The  Nomenclature  for  Man, 
the  Chimpanzee,  the  Orang-utan,  and  the 
Barbary  Ape,  a  historical  review  by  Stiles 
and  Orleman  of  the  terms  which  have  been 
applied  to  these  primates.  Had  the  discus- 
sion become  available  a  year  earlier  it 
would  have  saved  us  much  labor  in  the 
preparation  of  our  historical  chapters.  It  is 
an  invaluable  compilation  and  an  illumi- 
nating discussion  of  defects  of  nomencla- 
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ture  and  of  the  recjuirements  which  must 
be  met  for  escajie  from  the  present  confu- 
sion. The  conclusions  of  these  authors  are 
important  and  pertinent:  Under  the  Inter- 
national Rules  the  following  are  the  earliest 
available,  and  therefore  valid,  generic  and 
specific  names  for  the  chimpanzee:  as  ge- 
neric name,  Simia  Linn.,  and  as  specific 
name,  satyrus  Linn.  (Stiles  and  Orleman, 
1927,  p.  59.) 

What  can  be  done  under  present  cir- 
cumstances, ask  Stiles  and  Orleman,  to 
escape  confusion  and  misunderstanding? 
Their  reply  is:  Accept  the  law  of  priority 
and  utilize  for  the  type  chimpanzee  the 
Linnaean  term  Simia. 

It  seems  that  at  various  times  during  the 
last  two  centuries  this  anthropoid  ape  has 
been  known  as:  Simia,  Chimpansee,  An- 
thropopithecus,  Hylanthropus,  Chimpanza, 
Pseudanthropos,  Engeco,  Tschego,  Pseu- 
danthropus,  Pan,  Troglodytes,  Mimetes, 
Theranthropus,  Pongo,  Palaeopithecus, 
Satyrus!  (Stiles  and  Orleman,  1927,  p. 
52.) 

Small  wonder  that  confusion  exists.  Of 
the  authorities  especially  quoted  in  this 
section,  Sonntag  and  Matschie  adopt  An- 
thropopithecus  as  their  generic  term,  Elliot 
uses  Pan,  and  Stiles  and  Orleman,  on  the 
basis  of  priority,  strongly  recommend 
Simia,  as  does  also  Rothschild  (1904)  in 
describing  five  species.  For  the  psycho- 
biologist,  as  we  previously  suggested,  page 
42,  there  appears  to  be  a  simple  escape  from 
this  taxonomic  tangle,  for  he  may  with  cer- 
tainty of  being  understood  designate  the 
type  of  ape  as  chimpanzee,  adding  such 
specific  term  as  indications  of  stable  dif- 
ferentiating characters  and  the  rules  of 
priority  dictate. 

DISTRIBUTION,  FREQUENCY,  AND 
HABITAT 

Most  widely  distributed  of  all  of  the  an- 
thropoid apes,  the  chimpanzee  is  found 
over  an  extensive  area  in  West  and  Cen- 
tral Equatorial  Africa.  The  so-called  com- 
mon type,  perhaps  predominantly  white- 


faced  and  comj)rch('nflinf/  an  indefinite 
number  of  species,  is  found,  widely  dis- 
tributed, in  West  and  West  Central  Africa. 
Whereas,  by  contrast,  the  bald-headed  or 
black-faced  type,  according  to  present  in- 
formation, occurs  only  in  Central  and  East 
Central  Africa. 

The  recognized  range  of  the  genus  has 
been  steadily  extended  during  the  last  cen- 
tury, partly  by  the  discovery  of  the  Cen- 
tral and  East  Central  variants,  but  also  by 
reports  of  West  African  forms  from  new 
regions.  Keith,  after  noting  observation  of 
specimens  in  specific  localities,  remarks: 

In  fact,  its  distribution  may  roughly  be  said 
to  be  the  areas  drained  by  the  Congo  and  Niger, 
and  it  also  occurs  along  the  banks  of  the  smaller 
rivers  on  the  west  coast  as  far  north  as  lat.  16^, 
and  as  far  south  as  lat.  14°.  (Keith,  i8g6,  p.  258.) 

Perhaps  at  once  the  most  concise  and 
generally  useful  account  of  distribution  for 
the  psychobiologist  is  that  offered  by  El- 
liot. But  his  information  is  subject  to  con- 
firmation and  correction  in  the  light  of 
more  recent  findings. 

It  cannot  be  said  that,  at  the  present  time,  we 
know  the  limits  of  the  range  of  any  of  the  recog- 
nized species  of  Chimpanzee.  Several  of  them  are 
known  to  inhabit  the  same  districts  of  the  West 
African  coasts,  but  exactly  how  they  may  be  dis- 
tributed in  the  localities  they  frequent  has  not 
been  ascertained.  Gaboon  is  supposed  to  contain 
five  species,  or  species  and  races  as  different 
writers  may  regard  them,  and  Cameroon  has 
four,  with  possibly  three  more  not  yet  described. 
Of  these  so  far  as  known  there  are  only  two  of 
the  recognized  species  which  do  not  inhabit  both 
Cameroon  and  Gaboon,  viz. :  P.  satyrus  not  found 
in  Cameroon  and  P.  vellerosus  not  met  with  in 
Gaboon,  leaving  three  found  in  both  districts, 
and  three  as  yet  unrecognized  specimens  in  the 
Berlin  Museum,  restricted,  as  supposed,  to  certain 
districts  in  Cameroon.  If  our  determinations  are 
correct,  we  have  the  singular  fact  that  nearly  all 
the  recognized  forms  of  Chimpanzees,  like  the  Go- 
rillas, are  crowded  together  on  a  small  portion  of 
West  Africa,  leaving  us  to  wonder  how  so  many 
distinct  forms,  if  they  are  such,  could  exist  in  so 
restricted  a  territory  and  preserve  their  specific 
characters  intact. 

Commencing  on  the  West  African  coast  at  the 
most  northern  point  where  these  Apes  are  known 
to  dwell,  we  have  P.  chim pause  from  Gambia, 
and  P.  leucoprymnus,  said  to  have  come  origi- 


SPECIES  AND  DISTRIBUTION  OF  CHIMPANZEE 


nally  from  Guinea,  but  supposed  to  range  from 
Sierra  Leone  to  Liberia,  but  this  distribution  can- 
not be  said  to  be  satisfactorily  authenticated. 
P.  fuscus  is  stated  to  have  come  from  the  Gold 
Coast,  but  as  there  is  no  specimen  of  this  form 
in  any  collection,  its  habitat  is  at  best  but  ob- 
scure. In  Cameroon  is  P.  vellerosus  not  as  yet 
found  elsewhere,  and  ranging  from  Cameroon 
into  Gaboon  are  P.  calvus,  P.  aubryi  and  P.  koo- 
loo-kamba.  P.  satyrus  is  apparently  restricted  to 
Gaboon,  while  P.  fuliginosus  ranges  from  Gaboon 
into  French  Congo,  but  its  limits  are  not  known. 
From  Basho,  Dunne  and  Lomie,  interior  of 
Cameroon,  are  specimens  in  the  Berlin  Museum 
which  appear  to  differ  from  the  recognized  forms. 
In  East  Africa,  in  the  Niam-niam  country,  and 
from  Albert  Nyanza  to  Tanganyika  on  the  west, 
going  into  the  Congo  forest  but  limits  unknown 
are  P.  schweinjurthi  and  P.  s.  marungensis.  (El- 
liot, 1913,  III,  233-234.) 

Writing  from  intimate  personal  ac- 
quaintance with  Africa  and  its  fauna,  Sir 
Harry  Johnston,  in  his  introduction  to 
Barns's  Wonderland  of  the  Eastern  Congo, 
in  certain  directions  importantly  supple- 
ments the  information  supplied  by  Elliot. 

The  chimpanzis  in  several  species  or  sub-species 
are  found  in  the  southern  part  of  the  Bahr-al- 
ghazal  province  of  the  Anglo-Egyptian  Sudan, 
and  thence  southward  (through  Unyoro  and 
Western  Uganda)  along  the  western  side  of  Tan- 
ganyika to  the  district  of  Marungu  and  possibly 
the  vicinity  of  Lake  Mweru  in  S,  lat.  8°.  Cer- 
tainly the  gorilla  and  apparently  the  chimpanzi, 
are  not  found  west  or  south  of  the  main  stream 
of  the  Congo;  the  chimpanzi,  however,  is  fairly 
abundant  through  the  northern  forested  Congo 
basin  to  the  Luango  coast  and  the  Cameroons. 
Chimpanzis  are  found  in  the  eastern  and  perhaps 
the  western  parts  of  Southern  Nigeria.  They  have 
never  been  reported  from  Dahome,  and  their  ex- 
istence in  the  Gold  Coast  is  not  established.  But 
they  are  still  found  in  the  Ivory  Coast  forests,  in 
Liberia,  Sierra  Leone,  and  much  of  Senegambia 
up  to  the  Gambia  River.  They  are  larger  and 
superficially  more  gorilla-like  in  the  eastern  half 
of  their  range  than  they  are  in  West  Africa. 

It  would  almost  seem  at  one  time  as  though 
their  range  in  the  Eastern  Sudan  brought  them 
within  the  cognizance  of  the  ancient  Egyptians, 
for  chimpanzis  were  certainly  known  to  the 
Greeks  in  the  Greek  colonies  of  Mediterranean 
Egypt,  whither  they  may  have  been  brought  as 
curiosities  from  the  Sudan.  In  the  Tanagra  collec- 
tion of  the  British  Museum  may  be  seen  several 
models  of  anthropoid  apes,  about  five  hundred  to 
six  hundred  b.c.  in  approximate  date,  which  can 
only  have  been  derived  from  a  study  of  the 


chimpanzi.  One  of  these — an  ape  riding  an  ox — is 
such  a  remarkable  reproduction  of  the  Schwein- 
furth  chimpanzi  that  I  cannot  think  it  can  have 
had  any  other  model.  I  imagine  that  this  ape 
must  have  been  occasionally  imported  into  Egypt 
from  possibly  a  farther  north  habitat  than  it  at 
present  possesses.  (Johnston,  in  Barns,  1922,  pp. 
xxvi-xxvii.) 

Matschie  asserts  that  proof  is  lacking 
that  any  two  species  inhabit  the  same  area, 
although  occurrence  in  contiguous  areas  is 
well  authenticated.  The  occurrence  of  the 
species  "kooloo-kamba"  and  "aubryi"  in 
the  Cameroons  this  author  denies  (Mat- 
schie, 1919,  p.  77).  It  is  difficult  to  see 
how  species  distribution  can  be  definitely 
determined  in  the  present  unsatisfactory 
status  of  classification. 

Definite  information  concerning  fre- 
quency or  abundance  of  the  chimpanzee  is 
lacking,  but  the  statements  of  natives, 
travelers,  collectors,  hunters,  and  natural- 
ists, commonly  imply  their  .abundance  in 
certain  regions.  Typical  of  such  informa- 
tion is  the  statement  of  Pechuel-Loesche : 

In  some  regions,  especially  in  Kuilu  from 
Mamanya  ma  tali  outwards  to  Bumina  and  at 
the  mouth  of  the  Banya,  they  must  be  extraor- 
dinarily numerous  to  judge  from  the  noise  audible 
on  all  sides.  (1882,  p.  246.) 

Although  basis  for  numerical  estimates 
is  lacking,  it  is  entirely  clear  that  chim- 
panzees are  far  more  abundant,  as  well  as 
more  varied,  specifically  or  otherwise,  than 
gorillas.  The  Kindia  Laboratory  of  the 
Pasteur  Institute  in  French  Guinea  is  re- 
ported to  have  received  in  the  year  1925 
eighty-nine  living  specimens  of  chimpan- 
zee, of  which  fifty  per  cent  died  within  two 
weeks  of  arrival  (Honore,  1927,  p.  408). 
So  large  a  supply  of  animals,  which  are 
difficult  to  capture  alive,  reported  by  a  sin- 
gle institution,  the  considerable  number  of 
living  specimens  received  annually  in  Eu- 
rope and  the  United  States,  and  also  the 
ease  with  which  collectors  for  museums 
and  other  institutions  satisfy  their  needs, 
indicate  that  there  is  no  dearth  of  chim- 
panzees. 

The  forests  of  Equatorial  Africa  consti- 
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tiite  the  hal)itat  of  the  chimpanzee,  and 
althouf^h  the  animals  frequent  water- 
courses, they  travel  over  hill  and  dale  in 
accordance  with  seasonal  conditions  and 
available  food  supply.  Althouf^h  markedly 
arboreal  in  habit  and  unsuited  for  life  on 
the  open  plain,  they  nevertheless  spend 
much  of  their  time  on  the  ground.  The 
reader  will  find  further  details  concerning 


the  characteristics  of  habitat  in  such  taxo- 
nomic  works  on  the  primates  as  Forbes 
(1894)  and  Elliot  (1913);  in  natural  his- 
tories, for  example,  Cambridge  Natural 
History  (1902),  Harmsworth's  (1910), 
Brehm  (1922),  and  in  such  special  contri- 
butions as  those  of  Sokolowsky  (1908), 
Adolf  P'riedrich,  Duke  of  Mecklenburg 
(1909),  von  Oertzen  (1913). 


CHAPTER  EIGHTEEN 


MANNER  OF  LIFE,  LOCOMOTION,  NESTING,  AND  CAPTURE 

OF  CHIMPANZEE 


A FEW  years  ago  this  section  naturally 
would  have  been  entitled  "instinct 
^  and  habit."  Today  we  hesitate  to 
use  the  terms  because  the  concept  of  in- 
stinct is  in  process  of  redefinition,  and  ob- 
servation tends  steadily  to  limit  its  applica- 
tion, while  extending  that  of  habit.  No 
longer  are  we  willing  to  label  an  act  in- 
stinctive simply  because  we  lack  evidence 
of  its  acquisition  or  modification  by  the  in- 
dividual organism.  Freely  admitting  our 
ignorance,  we  refrain  from  a  priori  classifi- 
cation of  activities  as  instinctive  or  ha- 
bitual, and  in  general  suspect  that  a  given 
pattern  of  behavior  will  be  found  to  ex- 
hibit both  structurally  given  and  individu- 
ally acquired  aspects. 

In  the  pages  which  follow  we  would  de- 
scribe, in  the  light  of  naturalistic  and  ex- 
perimental observation  of  both  free  and 
captive  animals,  the  behavioral  traits  of  the 
genus  and  of  the  typical  individual  chim- 
panzee. A  useful  picture  of  the  status  of 
knowledge  of  this  great  ape  a  century  ago 
is  given  by  Rennie,  whom  once  more  we 
quote: 

The  great  interest  attached  to  the  chimpanzee, 
as  approaching  so  nearly  to  ourselves  in  the  scale 
of  animal  life,  has  induced  us  to  dwell  longer  upon 
this  part  of  his  history  than  we  had  originally  in- 
tended, but  we  hope  without  either  wearying  the 
patience  or  exhausting  the  curiosity  of  our  readers. 
A  thorough  acquaintance  with  the  manners  and 
intelligence  of  the  young  animal,  as  accurately  ob- 
served and  related  by  zoologists  accustomed  to 
such  investigations,  was  besides  necessary  to  en- 
able us  to  form  a  just  estimate  of  the  habits  and 
economy  attributed  to  the  adult  in  his  native  for- 
ests, and  of  the  degree  of  credit  to  which  the  ac- 
counts of  different  travellers  are  entitled.  On  this 
part  of  the  subject,  however,  we  have  to  regret 
the  scanty  and  imperfect  nature  of  our  informa- 
tion; we  have,  comparatively  speaking,  few  accu- 
rate details  relating  to  the  natural  habits  of  the 
adult  chimpanzee :  and  this  defect  is  the  more  to 


be  lamented,  as  the  character  of  their  intellectual 
powers  displayed  in  the  young  specimens  whose 
history  we  have  related,  affords  strong  grounds  for 
believing  that  the  manners  and  economy  of  these 
animals  would  offer  many  curious  points  of  re- 
semblance with  savage  life,  and  perhaps  afford 
some  valuable  data  for  illustrating  the  probable 
condition  of  man  previous  to  the  origin  of  civi- 
lised society.  We  are  told,  indeed,  that  in  a  state 
of  nature,  the  wild  chimpanzees  erect  rude  huts 
by  intertwining  the  branches  and  leaves  of  trees; 
that  their  stature  approaches  that  of  man;  that 
they  walk  upright,  arm  themselves  with  clubs,  live 
in  a  kind  of  rude  society,  unite  to  expel  beasts  of 
prey  and  other  large  animals  from  the  canton- 
ments which  they  occupy,  attack  and  beat  the 
negroes  whom  they  find  alone  in  the  woods,  and 
occasionally  kidnap  the  young  negresses,  whom 
they  carry  with  them  to  the  deepest  recesses  of 
the  forests,  and  subject  to  the  most  frightful  and 
revolting  captivity ;  but  their  domestic  economy, 
the  nature  of  the  union  or  intercourse  which  sub- 
sists between  the  sexes,  the  bonds  by  which  they 
are  united  in  society,  their  passions,  appetites,  cus- 
toms, and  a  thousand  other  inquiries  of  equal  in- 
terest, have  been  totally  neglected:  nor  is  it  prob- 
able, in  the  present  state  of  African  society,  that 
we  shall  have  much  light  thrown  upon  these  sub- 
jects, at  least  for  some  time  to  come.  (Rennie, 
1838,  pp.  71-73.) 

The  status  of  knowledge  has  not  changed 
as  much  nor  as  favorably  since  the  time  of 
Rennie  as  we  might  naturally  expect  and 
desire.  Indeed,  an  adequate  description  of 
the  free  wild  life  of  the  chimpanzee  has  not 
been  written.  Even  now  it  is  a  difficult  task 
which  we  reluctantly  undertake.  Particular 
examination  of  the  chief  aspects  of  the  daily 
life  of  this  great  ape,  and  of  its  relations  to 
its  natural  environment,  we  shall  preface 
with  a  highly  generalized  verbal  picture. 

In  the  upland  and  lowland  jungles  and 
the  watercourse  forests  of  Equatorial  Africa 
one  finds  the  animal  at  home.  Keen  of  sight 
and  hearing,  alert,  quick  of  movement  and 
adaptable,  it  climbs  nimbly  and  skilfully. 
Yet  it  is  not  less  terrestrial  than  arboreal. 
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for  some  individuals,  and  ])r()l)ably  certain 
species,  spend  much  of  their  time  on  the 
ground.  Altliough  markedly  less  arboreal  in 
habit  than  the  gibbon  and  orang-outan,  it  is 
considerably  more  so  than  the  gorilla.  Tall 
trees  are  its  natural  haven  and  resting 
place.  In  them  it  finds  refuge  from  enemies 
and  natural  lodgment  for  its  bed.  The  con- 
struction of  nest-like  sleeping  places  is  not 
universal,  and  it  appears  to  be  limited  to 
certain  species.  In  climbing,  as  well  as  in 
grasping,  hauling,  pulling,  or  otherwise  ma- 
nipulating objects,  this  ape  uses  its  hands 
and  feet  almost  interchangeably.  Although 
it  can  readily  stand  and  even  walk  erect  for 
a  time,  it  usually,  and  by  preference,  walks 
on  its  four  extremities.  The  feet  may  rest 
flat  on  the  ground  or  on  the  inbent  toes,  but 
the  hands  invariably  are  partially  closed  so 
that  the  weight  rests  upon  the  knuckles  and 
backs  of  the  fingers. 

By  preference  and  habit  this  ape  is  a 
vegetarian  whose  nutriment  is  abundantly 
supplied  by  the  plants  of  its  habitat.  Prob- 
ably there  are  individual  and  species  differ- 
ences in  diet,  for  the  literature  contains 
many  reports  of  the  use  of  animal  foods. 
Nevertheless,  a  strictly  carnivorous  speci- 
men or  species  has  not  been  found. 

Except  for  isolated  old  males,  and  the 
temporary  isolation  or  segregation  of  other 
individuals,  the  chimpanzee  is  highly  social 
and  always  lives  in  bands  which  are  consti- 
tuted either  by  a  single  family  or  associated 
families.  By  contrast  with  the  orang-outan, 
this  extraordinarily  interesting  anthropoid 
ape  is  active  and  full  of  initiative.  The  con- 
trast extends  even  to  vocalization,  for  the 
tropical  forests  are  said  to  resound,  often  at 
night  as  during  the  day,  with  the  cries  and 
tree-  or  ground-drumming  of  the  chimpan- 
zee. 

In  endeavoring  to  characterize  the  ani- 
mal behaviorally,  or  to  describe  more  ex- 
plicitly particular  traits,  we  must  beware  of 
two  omnipresent  sources  of  error  and  mis- 
apprehension. They  are  relations  of  behav- 
ior to  environmental  conditions,  as,  for  ex- 
ample, in  free  wild  life  or  in  captivity,  and 
to  species,  variety,  sex,  age,  or  individuality. 


It  is  chiefly  because  of  the  significance  of 
such  relations  and  variations  that  our  de- 
scription of  mode  of  life  must  be  so  highly 
generalized  that  it  at  first  sight  seems  al- 
most valueless.  The  obvious  lesson  from 
these  facts,  and  it  is  one  early  learned  by 
the  conscientious  observer,  is  that  descrip- 
tions of  behavior  must  indicate  environ- 
mental situation  and  the  nature  and  status 
of  the  subject.  Throughout  this  work  we 
have  endeavored  to  avoid  confusion  of  be- 
havior which  appears  under  different  condi- 
tions or  in  different  species,  developmental 
conditions,  or  individuals.  Obviously  enough 
there  is  nefed  of  full  and  reliable  knowledge 
of  the  normal  behavior  of  an  animal  in  its 
natural  habitat,  and,  by  contrast,  of  its 
more  or  less  radically  modified  activities  in 
certain  highly  important  conditions  of  cap- 
tivity. It  would  be  difficult  to  believe  that 
the  chimpanzee  in  a  psychobiological  labo- 
ratory, a  zoological  park,  or  a  circus,  would 
behave  precisely  as  in  nature.  It  is  equally 
certain  that  species  differences  may  not 
safely  be  ignored. 

The  information  available  to  us  from  the 
literature  and  from  our  own  observ^ations  is 
wholly  inadequate  to  satisfactory  descrip- 
tion either  of  the  free  wild  life  of  the  chim- 
panzee, or  of  differences  or  variations  due  to 
captivity,  species,  or  individuality.  Never- 
theless, a  considerable  store  of  information 
is  available,  and  it  is  our  task  to  present  it, 
as  accurately  and  completely  as  may  be,  in 
order  that  both  its  values  and  its  defects 
may  assist  investigators  in  extending  and 
perfecting  knowledge. 

Although  there  is  no  single  first-rate 
source  of  assembled  information  about  the 
natural  free  life  of  the  animal,  the  following 
references  are  useful  as  indicating  either 
particularly  important  assemblages  of  ob- 
servations or  original  contributions.  We  pre- 
sent them  in  chronological  order  so  that  the 
reader  may  obtain  historical  perspective  as 
well  as  the  natural  sequence  of  discovery. 
Temminck  (1835-41),  Rennie  (1838), 
Martin  (1841),  Savage  and  Wvman  (1843- 
44),  Du  Chaillu  (1861),  Huxley  (1863), 
von  Koppenfels  (1877),  Hartmann  (1885), 


Fig.  75.  Characteristic  postures  and  attitudes  of  adult  and  young  chimpanzee.  From  Brehni's  Tierleben,  1922,  p.  623,  Bib- 
liographisches  Institut. 


2  12 


A  STUDY  OF  ANTHROPOID  LIFE 


Forl)es  (1894),  von  Oertzcn  (1913),  Rei- 
chenow  (1920),  Aschcmeier  (1921,  1922), 
Heck  (1922),  Brehm  (1922),  Buck  (1927). 

References  to  authorities  who  have  serv- 
iceably  described  specific  aspects  of  the 
chimpanzee's  mode  of  life  may  appropri- 
ately be  reserved  for  later  paragraphs.  But 
it  is  in  point  to  suggest  at  least  a  few  of  the 
more  important  general  descriptions  of  those 
variations  in  behavior  which  may  perhaps 
safely  be  attributed  to  species,  status  of 
development,  or  individuality.  Again  only  a 
few  references  are  especially  in  point.  We 
should  repeat  those  listed  above,  with  par- 
ticular emphasis  on  the  usefulness  of  the 
contributions  of  Rennie,  Martin,  and  Heck, 
and  should  add  primarily  as  specific  studies 
of  individual  captive  specimens:  Schmidt 
(1878),  Kohts  (1921,  1923,  1928),  Kear- 
ton  (1925),  Kohler  (1925),  Yerkes  (1925), 
Yerkes  and  Learned  (1925),  Bingham 
(1928). 

Of  species  differences  in  behavior  rela- 
tively little  is  known  because  behavioral 
descriptions  are  so  seldom  accompanied  by 
species  identification.  It  is,  however,  con- 
vincingly indicated  by  various  naturalistic 
observers,  and  especially  by  taxonomists, 
that  structural  and  distributional  differ- 
ences, upon  which  classification  primarily 
rests,  are  correlated  with  correspondingly 
interesting  and  significant  behavioral  traits 
and  peculiarities  in  mode  of  life.  We  cite  as 
an  illustration  the  phenomenon  of  nest  con- 
struction. On  this  subject  the  literature  is 
self-contradictory.  Even  the  same  observer 
may  state  at  one  time  that  the  animal  does 
not  build  nests,  and  again  that  it  does.  In 
view  of  the  total  body  of  information  avail- 
able, it  appears  most  probable  that  such 
contradictions  or  discrepancies  are  due  to 
specific  differences  in  behavior.  One  may 
not  attempt  behavioral  characterization  of 
species,  for  available  data  are  entirelv  too 
meager  and  inaccurate.  But  when  in  subse- 
quent paragraphs  we  consider  particular  as- 
pects of  mode  of  life,  we  shall  endeavor  to 
present  evidences  of  variations  which  may 
be  specific. 

Naturally,  intimate  acquaintance  with 


individuals  is  strictly  limited  to  captive 
specimens.  Nevertheless,  for  understanding 
of  the  results  of  field  observations  as  well  as 
of  experimental  studies,  such  definite  pic- 
tures of  the  behavioral  constitution  of  indi- 
viduals as  may  be  got  from  a  few  authori- 
ties are  invaluable.  Because  of  the  present 
lack  of  norms  or  other  standards  of  judg- 
ment for  chimpanzee  behavior,  it  is  virtu- 
ally impossible  to  select  typical  specimens. 
The  observations  of  psychobiologists  defi- 
nitely indicate  that  individual  variations 
are  extreme  and,  as  in  man,  range  from 
forms  of  mental  deficiency,  or  more  com- 
monly in  specimens  which  have  been  inten- 
sively studied,  moronity,  to  such  extraor- 
dinary degrees  of  ability  as  would  ordinarily 
be  designated  as  superiority  or  genius. 

Neglecting  the  historically  important  de- 
scriptions of  specimens  to  which  in  vari- 
ous connections  reference  has  already  been 
made,  we  will  acquaint  the  reader  with  an 
individual  chimpanzee  by  borrowing  the  de- 
scription of  Nadie  Ladygin-Kohts. 

Basing  her  word  picture  primarily  on  in- 
timate acquaintance  over  several  years  with 
an  experimental  subject  called  loni,  she 
says: 

The  chief  characteristics  of  the  chimpanzee  are 
his  desire  for  locomotion,  his  need  of  play,  and  of 
social  intercourse.  Fear  is  his  constant  companion. 
He  is  panic-stricken  and  avoids  everything  that  in 
any  way  threatens  his  physical  welfare,  and.  cow- 
ardly, retires  before  an  actual  danger.  Although  in 
case  of  forced  competition  he  may  become  vio- 
lently and  destructively  angry.  The  struggle  is 
especially  fierce  for  the  possession  of  property,  for 
liberty,  and  in  defense  against  attack.  He  has  an 
inclination  for  affection,  but  himself  does  not 
show  too  much  inclination  for  caress.  His  egotism 
often  borders  on  despotism  and  tyranny  when  he 
finds  no  opposition,  as  for  example  in  the  case  of 
children  who  are  smaller  and  weaker  than  him- 
self. In  such  instances  his  animal  instincts  are 
fully  unleashed.  Of  the  positive  qualities  of  the 
chimpanzee  the  first  to  be  mentioned  is  his  con- 
stant activity.  Great  curiosity  is  the  chief  im- 
pulse. There  is  fine  power  of  observation  and 
imitation,  but  the  difficulty  in  experimenting  lies 
in  psychic  instability,  as  expressed  in  lack  of  pa- 
tience in  overcoming  difficulties,  in  getting  tired 
quickly,  and  in  the  search  for  new  impressions. 
(Free  and  condensed  translation  from  Kohts, 
1921.) 
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Despite  its  incompleteness,  this  picture 
brings  one  close  to  the  life  of  its  subject. 
It  is  impossible  to  say  whether  loni  was  a 


Fig.  76.  Young  male  chimpanzee  climbing  a  birch  tree. 
Scene  Yerkes  farm,  Franklin,  New  Hampshire. 


typical  specimen,  or  instead  somewhat  be- 
low or  above  average. 

LOCOMOTION 

It  now  is  in  order  to  describe  more  particu- 
larly, and  with  citation  of  authorities,  the 
characteristic  features  of  chimpanzee  ac- 
tivity. First  in  conspicuousness  come  loco- 
motion and  related  uses  of  the  extremities. 
Description  should  include  arboreal  and 
terrestrial  behavior,  agility,  dexterity,  hand- 
edness, rhythmic  and  other  specialized 
forms  of  natural  movement  of  hands  and 
feet.  As  usual,  there  are  informational  frag- 
ments from  many  sources,  but  nowhere 
completeness  of  description.  Extreme  varia- 
tion and  diversity  of  behavior  are  abun- 
dantly indicated.  The  early  descriptions, 
many  of  which  have  been  referred  to  and 


quoted  from  in  our  historical  chapters,  are 
based  either  on  observation  of  captive  speci- 
mens or  on  inadequate  and  usually  uncer- 
tain reports  of  the  modes  of  locomotion  in 
nature. 

Aside  from  characteristics  which  are  spe- 
cific, it  is  well  established  that  during  the 
life  history  of  the  individual  profound 
changes  in  mode  of  locomotion,  agility,  and 
dexterity  occur.  Sonntag,  among  others,  in 
briefly  commenting  on  the  "habits"  of  the 
chimpanzee,  particularly  mentions  age- 
changes. 

Those  who  have  studied  Chimpanzees  in  their 
native  haunts  describe  them  as  active,  agile  crea- 
tures. They  run  about  on  the  ground  in  a  quadru- 
pedal manner,  using  their  fore  and  hind  limbs  al- 
most equally.  They  also  jump  off  one  foot  which 
is  used  like  a  spring-board.  In  the  trees  they 
swing  about  as  actively  as  some  Gibbons.  When 
the  animal  has  been  in  captivity  for  a  long  time 
it  develops  stiffness  of  the  joints,  and  its  active 
movements  are  replaced  by  an  awkward  gait  in 
which  the  body  is  dragged  along,  the  forearms 
being  used  Hke  crutches.  It  must  be  emphasized, 
therefore,  that  the  mode  of  locomotion  of  an  old 
menagerie  specimen  is  quite  unnatural.  (Sonntag, 
1924,  pp.  88-89.) 

It  is  a  matter  of  common  observation  also 
that  in  captivity  the  animals  develop  loco- 


Fig.  77.  Adolescent  female  chimpanzee  in  birch  tree  at 
Franklin,  New  Hampshire. 


motor  and  other  mannerisms  or  transient 
habits,  sometimes  seriously,  sometimes  play- 
fully used,  which  are  undoubtedly  in  part 
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imitative,  but  as  often  resj)()nses  to  their 
environment.  These,  like  the  relative  sloth- 
fulness  of  maturity  and  the  inactivity  of 


senility,  may  mislead  the  inexperienced  ob- 
server or  reader.  We  shall  endeavor  to  avoid 
misinterpretation,  unnaturalness,  or  confu- 
sion, by  basing  description  primarily  on 
observation  of  free  wild  specimens. 

The  chimpanzee  is  rightly  described  as 
eminently  arboreal,  for  it  is  capable  of 
climbing  surely,  skilfully,  and  in  varying 
ways.  Of  its  methods,  by  contrast  with  those 
of  the  monkey,  Jones  (1916,  pp.  112-113) 
says: 

The  Chimpanzee  adopts  the  same  methods  of 
dimbinor  [hanging  by  the  arms  with  the  feet  free 
or  walking  in  semi-erect  posture  with  both  hands 
and  feet  in  use],  methods  which  involve  a  semi- 
erect  foot  balance  combined  with  a  dependence 
upon  a  powerful  hand  grasp.  More  rapid  transla- 
tion from  branch  to  branch,  or  from  tree  to  tree, 
is  not  performed  by  a  spring  from  the  resting  feet, 
but  by  a  swing  from  the  grasping  hands.  A  group 
of  monkeys  passing  from  tree  to  tree  in  the  jungle 
will  jump  those  gaps  where  branches  fail  to  meet, 


but  a  party  of  (iibbons  will  .~\ving  themselves 
across  the  gap,  releasing  one  hand-grasp  only  to 
gain  another.  It  is  in  this  fashion  that  human  per- 
formers on  the  high  trapeze  pass  from  one  swing- 
ing bar  to  another. 

That  the  animal  is  thoroughly  at  home  in 
trees,  and  that  such  statements  as  have 
been  quoted  from  Son n  tag  and  Jones  are 
observationally  well  established,  is  evident 
from  such  reported  observations  as  those  of 
Savage  and  Wyman  (1843-44),  Christy 
(191 5),  Reichenow  (1920).  Various  obser- 
vations, in  addition  to  his  own,  are  cited 
also  by  Heck  (1922). 

Occasionally  it  is  said  that  the  chimpan- 
zee almost  flies  through  the  air.  By  compari- 
son with  the  corresponding  mode  of  locomo- 
tion in  the  gibbon  and  in  certain  monkevs, 
the  phrase  is  inappropriate,  for  although 
both  young  and  mature  chimpanzees  can 
swing  themselves  rapidly  from  branch  to 
branch  and  may  on  occasion  as  it  were 
throw  themselves  or  fall  through  the  air 
from  one  handhold  to  another,  they  fall  far 
short  of  the  approach  to  flight  which  is 
natural  to  the  gibbon. 

It  appears  to  be  well  established,  then, 
that  the  chimpanzee  is  in  varying  degrees 
arboreal,  that  it  ordinarily  climbs  with  fa- 


Fig.  79.  A  pair  of  youthful  chimpanzees  climbing  and 
swinging  in  the  birches. 


cility,  is  capable  of  grasping  and  clinging 
to  trees  with  hands  or  feet,  or  both,  that  it 
may  swing  itself  from  branch  to  branch,  but 


Fig.  78.  Childhood.  A  five-year-old  male  chimpanzee  play- 
ing in  a  New  Hampshire  pasture. 
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seldom  if  ever  jumps  by  propulsion  with 
legs  as  do  many  monkeys.  Agility,  which  is 
relatively  high  during  early  life,  diminishes 
with  maturity,  and  in  old  age  arboreal  habit 
may  disappear  in  favor  of  an  exclusively 
terrestrial  life.  So  numerous  and  varied  are 
the  accounts  of  arborealness  in  captive 
specimens,  and  so  obvious  the  significance 
of  nutritional  and  other  factors  of  captivity, 
that  we  refrain  from  special  citation. 

Equally  well  established  with  arboreal 
adaptation  and  habit  are  the  terrestrial.  In 
the  frequency  of  appearance  or  dominance 
of  one  or  other  mode  of  existence,  species 
differences  may  exist,  but  they  are  not 
clearly  established  by  the  information  at  our 
command.  Capable  of  standing  and  walking 
erect  for  short  times  and  distances,  this 
attitude  and  mode  of  locomotion  is  rela- 
tively difficult  for  the  chimpanzee  and  it 
generally  walks  on  hands  and  feet,  usually 
with  the  hand  half  clenched,  so  that  the 
weight  rests  on  the  knuckles  and  dorsal  sur- 
face of  the  middle  and  end  phalanges.  The 
feet  may  rest  flatly  on  the  ground  or  the  toes 
j  may  be  bent  in  so  that  they  support  a  part 
I  of  the  weight.  Walking  also  presents  many 
variations,  for  especially  in  young  animals 
it  may  be  by  measured  tread  and  bear-like, 
or  by  running  in  a  canter  gait,  or  even  in 
an  amusing  likeness  to  the  gait  occasionally 
seen  in  the  dog,  in  which  the  body,  instead 
of  being  directed  straightforward,  progresses 
at  an  acute  angle,  the  hinder  portion  as  it 
were  tending  to  overtake  the  fore  part.  Fre- 
quently observed  also  is  use  of  the  arms 
crutch  fashion,  so  that  the  body  is  swung 
forward  with  weight  wholly  on  the  arms 
until  the  legs  are  well  forward  between 
them. 

The  natural  posture  of  the  chimpanzee 
has  commanded  attention  because  of  its 
possible  evolutional  significance,  and  Os- 
born  (19 1 5,  p.  58),  for  example,  cites  the 
erect  attitude,  the  opposable  thumb,  the 
growth  of  the  brain,  and  the  acquisition  of 
power  of  speech,  as  possibly  significant  evo- 
lutional trends.  Referring  particularly  to 
the  resting  posture,  Keith  (1923a,  p.  453) 
points  out  that  the  chimpanzee  lacks  ischial 


callosities  and  is  unable  to  rest  completely 
sitting  semi-erect  as  do  many  monkeys,  but 
must  instead  lie  prone  as  does  man.  <^ 

Although  there  are  assertions  which  ap- 
pear contradictory  to  the  fact,  it  is  we  be- 
lieve safely  established  that  the  normal 
adolescent  or  mature  chimpanzee  can  climb 
with  speed  as  well  as  agility  and  can  run  on 
the  earth  for  a  considerable  distance  even 
faster  than  the  average  man.  Whereas  jump- 
ing by  leg  propulsion  when  on  a  tree  is  an 
exceptional  occurrence,  according  to  con- 
sensus of  opinion,  similar  jumping  on  the 
ground  is  commonly  observed.  Here  our  own 
experience  notes  striking  contrast  between 
the  young  chimpanzee  and  the  mountain 
gorilla  of  like  age,  for  the  former  jumps 
willingly  and  efficiently  with  adequate  mo- 
tivation, whereas  the  latter  does  not. 

Among  the  authorities  from  whom  we 
have  drawn  either  first-hand  or  secondary 
information,  we  note  the  following:  Rennie 
(1838),  Savage  and  Wyman  (1843-44), 
Nissle  (1872),  Pechuel-Loesche  (1882), 
Hartmann  (1885),  Forbes  (i894),Klaatsch 
(1913),  Lankester  (1922),  Heck  (1922), 
Keith  (1923a). 

We  would  conclude  this  description  of 
terrestrial  activity  by  peculiarly  appropri- 
ate quotation  from  Kohler,  whose  report, 
as  it  happens,  we  are  able  to  verify  from 
our  own  experience  with  more  than  a  score 
of  captive  chimpanzees. 

Sultan,  who  was  also  much  above  the  average 
in  intelligence,  performed  extraordinary  antics 
with  his  own  limbs  and  body,  during  his  spell  of 
isolation.  Often,  as  he  squatted  on  the  ground,  he 
would  take  hold  of  one  of  his  own  legs  with 
both  arms,  stroke  it,  rock  it  to  and  fro,  and  gen- 
erally treat  it  as  some  pleasant,  but  wholly  ex- 
terior, object.  Or  he  would  stretch  out  either  one 
or  both  legs  on  the  ground,  hmp  and  motionless, 
and  shuffle  along  on  his  powerful  hands. 1 — There 
are  several  such  "fancy"  methods  of  locomotion 
among  chimpanzees.  In  their  usual  walk,  the  hand 
is  placed  on  the  ground  in  such  a  way  as  to  touch 
it  only  with  the  fingers,  which  are  bent  inwards. 
Suddenly  however,  in  play,  one  of  them  will 

1  "This  was  not  the  trivial  variant  of  the  chim- 
panzee's mode  of  locomotion,  in  which  the  hands 
support  the  body,  and  the  flexed  lower  limbs  are 
swung  forwards  between  the  arms." 
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crouch  forward,  touching  the  earth  with  the 
whole  jxilm,  and  remain  in  that  posture  for  a 
while.  Upright  walking  forwards  (without  bra- 
chial support)  takes  place  when  the  hands  are 
full,  when  the  ground  is  wet  and  cold,  or  when 
the  animals  are  excited  in  various  ways.  But  in 
special  individual  chimpanzees,  whose  peculiar 
build  is  well  adapted  to  the  upright  posture,  it 
may  become  a  "fashion,"  a  form  of  play  that 
persists  for  days.  I  recollect  seeing  somersaults 
turned  by  both  orangs  and  chimpanzees.  Chim- 
panzees also  sometimes  lie  down  at  full  length  on 
the  ground,  and  revolve  with  vertiginous  speed, 
round  their  own  length,  to  a  distance  of  many 
metres.  When  in  so  doing  they  wrap  themselves 
in  a  blanket,  or  creep  into  a  sack  beforehand,  the 
impression  they  produce  is  comic  in  the  extreme, 
and  their  fellow-apes  play  all  sorts  of  pranks  with 
the  rolling  bundle.  When  they  play  in  groups  of 
two,  three,  or  more,  these  games  assume  still  more 
different  forms;  one  will  lie  Hmp  and  motionless, 
a  friend  seize  his  arm  or  foot  and  drag  him  along 
like  a  corpse  or  inanimate  mass.  Or  a  little  ape 
will  leap  onto  the  shoulders  of  a  larger  one,  and 
make  him  carry  him,  and  then  slide  gradually  for- 
wards to  his  neck,  drop  on  his  hands,  and  march 
solemnly  along  with  him  like  a  new  six-legged 
monstrosity.  (Kohler,  1925,  pp.  324-326.) 

SWIMMING 
We  have  discovered  no  definite  statements 
as  to  the  swimming  ability  of  the  chim- 
panzee or  its  natural  attitude  tov^ard  water. 
Certain  authorities  infer  from  distribu- 
tional observations  that  the  crossing  of 
rivers  or  other  large  bodies  of  water  is  at 
best  exceptional,  and  the  evidences  appear 
reasonably  convincing  that  bodies  of  water 
are  mistrusted  or  dreaded  by  the  animals 
and  perhaps  generally  avoided,  except  for 
drinking  or  playful  washing.  Although  the 
behavior  of  captive  specimens  is  not  satis- 
factory basis  for  inference  concerning  the 
natural  attitude  toward  water,  it  is  our  sole 
informational  resource.  There  is,  according 
to  our  own  observations,  marked  difference 
in  degree  of  interest  in  water  as  a  play 
medium.  Of  four  animals  which  for  many 
months  have  been  under  continuous  obser- 
vation in  the  Yale  Primate  Laboratory, 
one,  a  male,  eagerly  avails  himself  of  every 
opportunity  to  play  in  a  bucket  or  tub  of 
water.  The  others,  if  they  do  not  entirely 
ignore  such  opportunity,  seem  to  obtain 
less  satisfaction  from  it.  All  of  them  dislike 


to  have  water  thrown  upon  them,  or  even 
to  be  wet  by  natural  rainfall.  We  may  not 
from  present  information  conclude  that  the 
chimpanzee  is  incapable  of  swimming,  but 
we  may  safely  infer  that  it  lacks  natural 
aptitude  for  this  mode  of  locomotion  and 
in  all  probability  avoids  any  considerable 
body  of  water.  In  this  respect  it  perhaps 
resembles  man  more  closely  than  it  does 
certain  other  primates,  for  many  of  the 
monkeys,  although  probably  no  one  of  the 
great  apes,  swim  readily  and  strongly. 

MANUAL  DEXTERITY 

Dexterity  in  the  use  of  extremities,  hand- 
edness, footedness,  and  natural  ability  to 
use  objects  as  tools  or  to  convey  them  from 
place  to  place,  are  of  special  interest  to  the 
comparative  psychobiologist.  The  remark- 
able dexterity  of  the  chimpanzee  is  bevond 
question,  and  although  the  available  data 
are  taken  primarily  from  captive  speci- 
mens, there  is  excellent  reason  to  believe 
that  they  apply  in  general  to  the  genus. 
Skill  and  certainty  in  carrying  small  break- 
able or  fragile  objects  have  repeatedlv  been 
noted.  We  cite  as  examples  two  instances. 

In  his  fascinating  story  of  his  pet  chim- 
panzee "Toto,"  Kearton  (1925,  p.  88)  tells 
of  the  snatching  by  the  animal  of  a  valu- 
able antique  cut  glass  sugar  bowl,  which 
forthwith  was  carried  to  the  branch  of  a 
tree  some  sixty  feet  from  the  ground.  Sub- 
sequently it  was  returned  to  its  owner  un- 
damaged. One  of  our  chimpanzee  subjects 
one  day  took  from  an  unsuspecting  attend- 
ant a  small  watch  and  hastily  climbed  out 
of  reach  with  it.  The  owner,  unfamiliar 
with  the  more  than  human  dexteritv  of  this 
animal,  feared  its  destruction  and  perma- 
nent loss,  but  within  a  few  minutes  it  was 
returned  whole. 

Comparable  with  these  observations  is 
the  well-established  fact  that  the  animals 
are  capable  of  handling  potentially  dan- 
gerous objects,  such  as  sharp  pieces  of 
glass,  bits  of  metal,  knives  and  other  sharp 
instruments,  without  injurv  to  themselves 
or  to  companions.  In  such  instances  dex- 
terity extends  from  the  use  of  the  extremi- 
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ties  to  the  mouth,  the  trunk  and  the  limbs, 
for  objects  may  be  carried  in  the  groin, 
mouth,  or  in  hand  or  foot. 

Because  of  the  surprising  nature  of  the 
facts,  and  their  relation  to  manual  dex- 
terity, we  quote  the  following  concerning 
opposability  of  hallux  and  pollex. 

We  observe  also  in  the  chimpanzee  a  contrast 
between  the  grasping  power  of  the  big  toe,  which 
is  a  kind  of  thumb,  and  the  lack  of  that  power 
in  the  hand,  in  which  the  thumb  is  nearly  useless ; 
in  all  apes  this  function  is  characteristic  of  the 
foot,  in  man  of  the  hand  alone.  The  opposable 
thumb,  with  its  power  of  bringing  the  thumb 
against  each  of  the  fingers,  is  the  one  character 
which  is  lacking  in  every  one  of  the  anthropoid 
apes  and  which  was  early  developed  among  the 
ancestors  of  man.  (Osborn,  1915,  p.  55.) 

And  surprising  also,  in  view  of  such 
evidences  of  dexterity  as  those  above  re- 
ported, are  the  assertions  of  Drescher  and 
Trendelenburg  (1927,  p.  633)  that  in  their 
movements  the  anthropoid  apes  in  contrast 
with  certain  monkeys  are  slow,  and  espe- 
cially in  finer  grasping  movements  of  fin- 
gers and  toes  relatively  unskilful.  This  they 
attribute  to  the  short  thumb,  with  its  pre- 
sumable unopposability.  In  tasks  which  re- 
quire skilful  use  of  the  fingers  they  [the 
chimpanzee  and  orang-outan]  are  at  a  dis- 
advantage as  compared  with  the  monkeys. 

Objects  are  commonly  handled  by  the 
chimpanzee,  carried  about,  and  even  used 
for  specific  purposes,  as  has  been  many 
times  demonstrated  in  experimental  obser- 
vations. The  use  of  branches  of  trees  or 
sticks  as  weapons,  although  many  times 
questioned  by  competent  authorities,  is 
demonstrably  possible,  but  it  is  extremely 
doubtful  whether  such  behavior  is  of  com- 1 
mon  occurrence  among  free  wild  specimens.  | 
Moreover,  except  with  practice,  as  in  the! 
case  of  man,  objects  are  handled  and  usedj 
clumsily,  even  if  with  evidences  of  insight. 
Detailed  consideration  of  the  use  of  ob- 
jects as  instruments  or  tools  logically  be- 
longs in  a  later  chapter,  and  we  therefore 
postpone  consideration. 

A  surprising  amount  of  attention  has 
been  given  to  the  question  of  handedness, 
and  it  is  variously  asserted  that  it  natu- 


rally exists  or  does  not  exist  in  this  great 
ape.  Thus,  Rennie  (1838,  p.  67)  asserts 
of  the  much-written-of  London  chimpanzee 
"Tommy":  "We  observed  that  he  used  the 
right  hand  in  preference  to  the  left,  and 
had  obviously  greater  power  and  facility 
of  action  with  this  than  with  the  opposite 
member."  And  the  experienced  animal 
trainer  Sheak  (1924,  p.  127)  observes  that 
"most  chimpanzees  are  decidedly  right- 
handed,  but  Joe  was  left-handed."  A  case 
of  left-handedness  is  recorded  by  Deniker 
(1882,  p.  340),  and  by  Mollison  (1908, 
1910-11)  the  genus  is  classed  as  left- 
handed.  We  have  failed  to  discover  justifi- 
cation for  the  statement  of  Sheak  that  the 
animals  are  mostly  right-handed,  and  al- 
though numerous  instances  of  preference 
for  the  one  or  the  other  hand  have  been 
discovered,  it  would  appear  that  these  may 
be  environmental  accidents. 

Our  own  observations  agree  with  those 
of  other  authors  in  indicating  that  a  par- 
ticular specimen  may  be  either  right-  or 
left-handed,  but  they  further  indicate  that 
the  hand  preference  may  vary  from  time  to 
time  and  in  accordance  with  the  nature  of 
the  activity  in  point.  Furthermore,  prefer- 
ence is  not  limited  to  the  hand,  but  extends 
to  foot  and  even  to  eye,  as  is  indicated  in 
the  following  quotation:  "We  humans  or- 
dinarily are  either  right-  or  left-handed.  It 
is  less  generally  known  that  most  of  us  also 
are  either  right-  or  left-eyed.  Kohler  dis- 
covered this  fact  in  a  young  chimpanzee 
whose  vision  he  investigated."  (Yerkes, 
1925,  pp.  lOO-IOI.) 

Rhythmic  movements  of  hands,  feet, 
legs,  or  arms  are  frequently  exhibited  by 
the  chimpanzee,  and  its  appreciation  of 
rhythm  is  fully  established.  There  are  nu- 
merous records  of  drumming  on  trees,  the 
earth,  or  parts  of  its  own  body,  and  also 
of  dance-like  performances.  We  shall  cite  a 
number  of  supporting  observations. 

Chest-beating,  a  characteristic  activity 
of  the  gorilla,  has  rarely  been  noted  in  the 
chimpanzee.  Indeed,  we  are  able  to  cite 
only  one  report,  that  of  Hans  Paschen, 
who  is  quoted  by  Heck  (1922,  pp.  658- 
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659).  This  author,  in  describing  a  gorilla, 
mentions  the  fact  that  the  same  drumming 
of  the  fists  on  the  breast  is  observed  among 
chimpanzees.  An  old  male,  estimated  to 
weigh  one  hundred  and  twenty  pounds, 
when  apjiroached  stood  in  "war-like  atti- 
tude, striking  himself  upon  the  chest  and 
emitting  a  raging  bellow."  Despite  this  ac- 
count, we  believe  that  chest-beating  is 
rarely  indulged  in  by  the  free  or  captive 
chimpanzee  and  that,  while  characteristic 
of  the  gorilla,  it  is  entirely  exceptional  and 
of  a  different  sort  in  the  chimpanzee. 

Curiously  interesting  in  this  connection 
is  the  following  quotation  from  Reade 
(1864,  p.  184): 

When  I  asked  if  the  gorilla  made  a  noise  like  a 
drum  by  beating  on  his  breast,  I  was  told  "No"; 
but  that  the  chimpanzees  had  drums,  and  often 
came  to  beat  them  near  the  village.  .  .  .  But  I 
afterward  mentioned  it  to  Etia  who  replied  that 
to  say  the  chimpanzees  had  a  drum  like  theirs  was 
not  true;  but  it  was  true  the  chimpanzee  had  a 
drum,  and  that  he  beat  it  with  his  feet.  I  said 
that  I  should  like  to  see  this  drum.  He  took  me 
into  the  wood,  and  showed  me  a  large  tree  called 
oreva.  It  was  hollow,  for  I  could  see  where  a 
porcupine  had  burrowed  in  it.  This  was  the  chim- 
panzee's drum,  he  said;  and,  catching  hold  of  two 
young  trees,  he  swung  himself  in  the  air,  and  beat 
with  the  soles  of  his  feet  against  the  tree.  I  must 
confess  that  I  heard  no  sound  like  that  of  a  drum; 
but  he  told  me  that  the  chimpanzee  did  it  "so 
strong-strong-strong"  that  one  could  hear  a  boom- 
ing noise  ever  so  far  away. 

Somewhat  earlier,  but  less  circumstan- 
tially, Savage  and  Wyman  (1843-44,  p. 
385)  reported  from  hearsay  that  chimpan- 
zees occasionally  gather  in  companies  and 
engage  in  hooting,  screaming,  and  drum- 
ming with  sticks,  hands,  or  feet  upon  logs. 
Likewise,  Livingstone  (1875,  p.  324)  in  his 
journal  states  that  the  Soko,  by  him  mis- 
named gorilla,  and  actually  a  chimpanzee, 
may  beat  hollow  trees  with  its  hands  and 
scream  as  music  to  the  beating.  By  Heck 
(1922,  p.  656)  Haberer  is  cited  as  consid- 
ering it  "not  impossible  that  the  natives 
have  taken  their  first  impulse  to  the  not- 
able method  of  drumming,  a  method  which 
is  well  developed  in  certain  regions  of  the 
Kamerun,  from  the  drumming  and  stamp- 


ing which  the  chimj)anzees  ordinarily  prac- 
tice." 

Offering  a  f)icture  of  the  social  setting 
and  function  of  the  rlrum,  together  with 
certain  description  of  rhythmic  movement, 
is  the  following  excerpt: 

One  of  the  most  remarkable  of  all  the  social 
habits  of  the  chimpanzee,  is  the  kanjo,  as  it  is 
called  in  the  native  tongue.  The  word  does  not 
mean  "dance"  in  the  sense  of  saltatory  g^'rations, 
but  impHes  more  the  idea  of  "carnival."  It  is  be- 
lieved that  more  than  one  family  takes  part  in 
these  festivities. 

Here  and  there  in  the  jungle  is  found  a  small 
spot  of  sonorous  earth.  It  is  irregular  in  shape, 
but  is  about  two  feet  across.  The  surface  is  of 
clay,  and  is  artificial.  It  is  superimposed  upon  a 
kind  of  peat  bed,  which,  being  very  porous,  acts 
as  a  resonance  cavity,  and  intensifies  the  sound. 
This  constitutes  a  kind  of  drum.  It  yields  rather 
a  dead  sound,  but  of  considerable  volume. 

This  queer  drum  is  made  by  chimpanzees,  who 
secure  the  clay  along  the  bank  of  some  stream  in 
the  vicinity.  They  carry  it  by  hand,  and  deposit 
it  while  in  a  plastic  state,  spread  it  over  the  place 
selected,  and  let  it  dry.  I  have,  in  my  possession, 
a  part  of  one  that  I  brought  home  with  me  from 
the  Nkami  forest.  It  shows  the  finger-prints  of  the 
apes,  which  were  impressed  in  it  while  the  mud 
was  yet  soft. 

After  the  drum  is  quite  dry,  the  chimpanzees 
assemble  by  night  in  great  numbers,  and  the  car- 
nival begins.  One  or  two  will  beat  violently  on 
this  dry  clay,  while  others  jump  up  and  down  in 
a  wild  and  grotesque  manner.  Some  of  them  utter 
long,  rolling  sounds,  as  if  trying  to  sing.  When 
one  tires  of  beating  the  drum,  another  relieves 
him,  and  the  festivities  continue  in  this  fashion 
for  hours. 

I  know  of  nothing  like  this  in  the  social 
economy  of  any  other  animal,  but  what  it  signi- 
fies, or  what  its  origin  was,  is  quite  beyond  my 
knowledge.  It  appears  probable  that  they  do  not 
indulge  in  this  kanjo  in  all  parts  of  their  domain, 
nor  do  they  occur  at  regular  intervals.  (Gamer, 
1896,  pp.  59-60.) 

The  appearance  of  dance  movements, 
often  noted,  has  been  described  with  rea- 
sonable adequacy  by  certain  authorities.  A 
relativelv  earlv  reference  is  that  of  Rennie 
(1838,  pp.  66-67)  who  of  the  captive  speci- 
men Tommy  says: 

He  was,  without  exception,  the  only  animal  we 
have  ever  seen  that  could  leap,  or  jump  upon  his 
hind-feet,  like  man;  and  this  feat  he  often  per- 
formed, both  on  the  floor  of  his  cage,  and  in  de- 
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scending  from  his  tree,  or  from  the  bars  of  the 
cage,  up  which  he  often  chmbed  for  the  purpose 
of  seeing  over  the  heads  of  the  spectators.  He  fre- 
quently indulged,  too,  in  a  kind  of  rude  stamping 
dance,  perfectly  similar  to  that  of  a  child  of  three 
or  four  years  old,  only  that  it  was  executed  with 
greater  force  and  confidence.  All  this  arose  from 
the  uninterrupted  spirits  and  buoyancy  natural  to 
the  infant  mind;  he  was  at  all  times  cheerful, 
lively,  and  perpetually  in  motion,  from  sunrise  to 
sunset,  either  jumping,  dancing,  or  cantering 
about  his  cage,  romping  and  playing  with  the 
spectators,  or  amusing  himself  by  looking  out  at 
the  window. 

Rhythmic  vocaHzation  and  body  move- 
ments are  attributed  to  a  captive  specimen 
by  Romanes  (1889,  p.  377);  and  dance- 
like activities  related  perhaps  to  sex  are 
described  by  Heck  (1922,  p.  661),  Roth- 
mann  and  Teuber  (191 5,  p.  10),  and 
Kohler  (1921c,  1925).  From  the  latter  au- 
thor we  quote  a  passage  which  covers  not 
only  his  own  observations  but  certain  of 
those  also  of  Rothmann  and  Teuber. 

Rothmann  and  Teuber  have  described  a  curious 
habit  of  these  animals;  they  sometimes  tear  along 
(as  if  possessed)  by  the  walls  of  their  sleeping- 
dens,  and  kick  them  till  the  excitement  subsides. 
My  colleagues  consider  this  to  be  a  sort  of  sex 
dance.  To  me  it  has  never  looked  like  this,  but 
rather  as  the  explosive  culmination  of  one  of 
those  strange  fits  of  excitement,  whose  character 
and  origin  are  still  riddles  to  us.  And  I  am  the  less 
inchned  to  speak  of  dance  rudiment  here,  as  there 
are  other  activities  of  these  creatures  (quite  un- 
like their  frantic  "fits"  whose  mood  it  is  easy  to 
recognize),  which  one  might  far  more  easily  take 
to  be  the  primitive  stages  of  dancing.  One  lovely 
fresh  morning  Tschego  and  Grande  were  playing 
together  on  a  box.  Presently  Grande  rose  upright 
and  with  bristling  hair,  in  her  characteristic,  pom- 
pous and  would-be-terrible  manner,  began  to 
stamp  first  one  foot  and  then  the  other,  till  the 
box  shook.  Meanwhile,  Tschego  slipped  from  the 
box,  rose  upright,  and  slowly  revolved  round  her 
own  axis  in  front  of  Grande,  springing  clumsily 
and  heavily — but  springing — from  one  foot  to  the 
other.  They  appear  to  incite  each  other  to  these 
strange  antics  and  to  be  in  the  best  of  tempers. 
I  have  frequent  notes  of  such  quaint  behaviour. 
Any  game  of  two  together  was  apt  to  turn  into 
this  "spinning-top"  play,  which  appeared  to  ex- 
press a  climax  of  friendly  and  amicable  joie  de 
vivre.  The  resemblance  to  a  human  dance  became 
truly  striking  when  the  rotations  were  rapid,  or 
when  Tschego,  for  instance,  stretched  her  arms 
out  horizontally  as  she  spun  round.  Tschego  and 
Chica — whose   favourite  "fashion"   during  1916 


was  this  "spinning" — sometimes  combined  a  for- 
ward movement  with  the  rotations,  and  both  re- 
volved slowly  round  their  own  axes  and  round 
the  playground. 

The  whole  group  of  chimpanzees  sometimes 
combined  in  more  elaborate  and  semi-rhythmic 
motion-patterns.  For  instance,  two  would  wrestle 
and  tumble  about  near  some  post;  their  move- 
ments would  become  more  regular  and  tend  to 
describe  a  circle  round  the  post  as  a  centre.  One 
after  another,  the  rest  of  the  group  approach,  join 
the  two,  and  finally  they  march  in  an  orderly 
fashion  and  in  single  file  round  and  round  the 
post.  Their  movements  become  animated;  they  no 
longer  walk,  they  trot,  and  as  a  rule  with  special 
emphasis  on  one  foot,  while  the  other  steps 
lightly;  thus  a  rough  approximate  rhythm  de- 
velops, and  they  tend  to  "keep  time"  with  one 
another.  They  wag  their  heads  in  time  to  the 
steps  of  their  "dance"  and  appear  full  of  eager 
enjoyment  of  their  primitive  game.  Variations  are 
invented  afresh  with  every  occasion;  on  one  oc- 
casion an  ape  went  backwards,  snapping  drolly 
at  the  one  behind  him ;  often  the  circular  com- 
mon movement  would  be  varied  by  individuals 
spinning  round  their  own  axis  at  the  same  time; 
and  once,  as  the  whole  group  were  joyously  trot- 
ting round  a  box,  little  Konsul  stepped  to  one 
side  outside  the  circle,  drew  himself  up  to  his  full 
height,  swung  his  arms  to  and  fro  in  time  to  the 
trotting,  and  each  time  that  fat  Tschego  passed 
him,  caught  her  a  sounding  smack  behind.  A 
trusted  human  friend  is  allowed  to  share  in  these 
games  with  pleasure,  as  well  as  in  other  diver- 
sions, and  sometimes  I  only  needed  to  stamp 
solemnly  and  rhythmically  round  and  round  the 
post  twice,  for  a  couple  of  black  figures  to  form 
my  train.  If  I  had  enough  of  it  and  left  them,  the 
game  generally  came  to  an  abrupt  end.  The  ani- 
mals squatted  down  with  an  air  of  disappoint- 
ment, like  children  who  "won't  play  any  more," 
when  their  big  brother  turns  away.  (Kojjler,  1925, 
pp.  326-328.) 

In  the  locomotor  and  associated  activi- 
ties of  the  chimpanzee  we  have  made  no 
attempt  to  distinguish  between  the  primi- 
tive or  structurally  given  and  the  individu- 
ally acquired  forms  or  aspects  of  behavior. 
Normally  developing  structure  is  undoubt- 
edly responsible  for  many  of  the  activities 
which  have  been  described,  but,  on  the 
other  hand,  imitative  tendency,  tradition, 
custom,  and  even  tuition,  may  in  certain 
instances  play  a  major  role.  We  have  at- 
tempted merely  to  present  what  appears  to 
be  consensus  of  opinion  or  reliable  obser- 
vational report,  and  thus  to  exhibit  both 
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the  extent  and  tlic  ini|)erfections  of  our 
present  knowledge  of  arboreal  and  terres- 
trial habit  and  their  variations.  We  now 
turn  to  special  examination  of  the  related 
phenomena  of  nest  building  and  resting 
and  sleeping  postures. 

NEST  CONSTRUCTION 

No  phase  of  the  mode  of  life  of  the  chim- 
panzee and  no  behavior  pattern  has  at- 
tracted more  attention  or  produced  more 
useful  literature  than  that  of  nest  construc- 
tion. In  this  instance,  in  addition  to  scores 
of  casual  and  often  erroneous  or  inaccurate 
descriptive  references,  there  exist  a  few  ex- 
cellent specialized  discussions.  Worthy  of 
particular  mention  among  them  are  those 
of  Sokolowsky  (191 5),  Reichenow  (1920), 
and  Heck  (1922).  Of  these,  the  contribu- 
tion of  Reichenow  is  by  far  the  most  exten- 
sive, thoroughgoing,  and  useful.  From  it 
the  reader  may  quickly  gain  not  only  rea- 
sonably adequate  knowledge  of  what  at  the 
date  of  writing  was  known  about  the  nest- 
ing and  sleeping  behavior  of  the  chimpan- 
zee, but  also  historical  perspective.  Instead 
of  merely  giving  a  resume  of  this  important 
paper  we  propose  to  offer  in  some  detail  the 
story  of  the  development  of  knowledge  of 
this  aspect  of  chimpanzee  life  from  its  rela- 
tively prescientific  stage  to  the  present.  In 
following  what  is  in  the  main  chronological 
sequence,  we  shall  as  occasion  demands  re- 
fer to  the  materials  of  Reichenow,  and  we 
also  shall  treat  separately  of  the  behavior 
of  wild  versus  captive  animals. 

Prior  to  the  present  century,  descrip- 
tions, as  we  shall  now  proceed  to  indicate, 
were  meager,  often  inaccurate,  and  alto- 
gether inadequate  even  as  basis  for  the  in- 
telligent formulation  of  problems.  Although 
we  might  cite  scores  of  casual  references  in 
the  older  literature,  we  choose  to  begin  our 
narrative  with  the  observations  of  Mat- 
thews, who  in  1788  wrote  of  the  "Japan- 
zees": 

They  generally  take  up  their  abode  near  some 
deserted  town,  where  the  papau  tree  grows  in 
great  abundance,  of  which  they  are  very  fond; 
and  build  huts  nearly  in  the  form  the  natives 


builfl  their  houses,  which  they  cover  with  leaves; 
but  this  is  only  for  the  female  and  young  to  lie 
in;  the  male  always  lies  on  the  outside.  C Mat- 
thews, 1788,  p.  42.) 

Rennie  (1838,  p.  78)  and  Martin  f  1841, 
p.  377)  quote  Matthews'  crude  description. 
But  shortly  thereafter  notable  observa- 
tional additions  to  knowledge  were  made 
by  Savage. 

They  [chimpanzees]  avoid  the  abodes  of  men, 
and  build  their  habitations  in  trees.  Their  con- 
struction is  more  that  of  nests  than  of  huts,  as 
they  have  been  erroneously  termed  by  some  natu- 
ralists. They  generally  build  not  far  above  the 
ground.  Branches  or  twigs  are  bent  or  partly 
broken  and  crossed,  and  the  whole  supported  by 
the  body  of  a  limb,  or  a  crotch.  Sometimes  a  nest 
will  be  found  near  the  end  of  a  strong  leafy 
branch  twenty  or  thirty  feet  from  the  ground. 
One  I  have  lately  seen  that  could  not  be  less  than 
forty  feet,  and  more  probably  it  was  fifty.  But 
this  is  an  unusual  height.  (Savage  and  Wyman, 
1843-44,  P-  383.) 

Judged  by  the  later  reports  of  other  in- 
vestigators. Savage's  description  is  reliable. 
Not  so  apparently  that  of  Du  Chaillu,  who 
with  circumstantial  detail  describes  for  the 
bald-headed  chimpanzee.  Troglodytes  cal- 
vus,  the  characteristics,  mode  of  construc- 
tion, and  use  of  nests.  His  more  important 
references  will  be  found  in  Du  Chaillu 
(1861,  pp.  231-232,  349,  359,  and  423)- 
Peculiar  to  the  observations  of  this  author, 
and  wholly  unverified  by  other  observers, 
is  description  of  the  nest  as  umbrella-like 
and  used  not  to  lie  upon  but  as  a  shelter 
from  the  rain.  We  quote  to  this  effect: 

I  have  watched,  at  different  times,  this  ape 
[T.  calvus]  retiring  to  its  rest  at  night,  and  have 
seen  it  climb  up  to  its  house  and  seat  itself  com- 
fortably on  the  projecting  branch,  with  its  head 
in  the  dome  of  the  roof,  and  its  arm  about  the 
tree.  The  shelter  is  made  of  leaves  compactly  laid 
together,  so  as  easily  to  shed  rain.  The  branches 
are  fastened  to  the  trunk  of  the  tree  with  vines, 
in  which  these  forests  greatly  abound.  The  roof  is 
generally  from  six  to  eight  feet  in  its  greatest 
diameter,  and  has  the  exact  shape  of  an  extended 
umbrella.  There  are  mostly  two  of  these  shelters 
in  adjoining  trees,  from  which  I  conclude  that 
male  and  female  live  together  all  the  year.  The 
young  probably  stay  with  the  parents  till  old 
enough  to  build  nests  of  their  own.  The  ingenuity 
and  intelligence  shown  in  this  contrivance  always 
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struck  me  as  something  quite  marvellous.  (1861, 
P-  359-) 

As  there  is  general  agreement  that  the 
chimpanzee  nest  is  stork-like  and  used  by 
the  animals  to  lie  in,  the  accuracy  of  Du 
Chaillu's  description  has  been  questioned, 
and  many  authorities  in  rejecting  his 
observations  have  suspected  dishonesty. 
Among  those  who  have  sought  for  explana- 
tions of  his  misstatements,  von  Koppenfels 
(1877,  p.  418)  suggests  that  he  mistook 
the  nest  built  by  a  chimpanzee  for  its 
young  as  a  protecting  roof,  and  the  impli- 
cation is  that  such  being  the  fact  an  adult 
animal,  possibly  the  male  of  the  family, 
was  seen  sitting  under  the  nest  while  the 
latter  was  occupied  by  other  members  of 
the  family  unobservable  by  Du  Chaillu. 
The  effort  to  discover  explanation  of  the 
shortcomings  of  Du  Chaillu's  descriptions 
doubtless  is  praiseworthy,  but  it  has  proved 
futile,  and  that  traveler  must  be  suspected 
either  of  inexcusable  carelessness  in  obser- 
vation or  of  distortion  of  the  facts. 

Schweinfurth  (1874,  I,  521)  remarks  of 
the  tales  of  the  natives  of  the  Niam-niam 
region  to  the  north  of  the  Welle,  that  they 
told  of  the  building  of  nests  "upon  the  top- 
most boughs  of  the  trees — all  these  tales, 
of  course,  being  but  the  purest  fabrica- 
tions." 

Pointed  criticism  of  the  Du  Chaillu  de- 
scription is  offered  by  Burton  (1876,  I,  42- 
45).  This  traveler  states  that  a  group  of 
natives  when  shown  the  picture  of  the 
bald-headed  chimpanzee  in  Du  Chaillu's 
Explorations  and  Adventures  in  Equatorial 
Africa  at  once  recognized  it,  but  the  pic- 
ture of  the  "neat  parachute-like  roof"  pre- 
sented as  the  construction  of  this  animal 
(opposite  p.  423  of  the  volume)  evoked 
laughter  and  inquiry  whether  Mr.  Burton 
would  like  to  see  the  house  of  the  chim- 
panzee. On  being  conducted  to  the  spot  our 
author  observed  in  a  tall  tree: 

Two  heaps  of  dry  sticks,  which  a  schoolboy 
might  have  taken  for  birds'  nests;  the  rude  beds, 
boughs,  torn  off  from  the  tree,  not  gathered,  were 
built  in  forks,  one  ten  and  the  other  twenty  feet 
above  ground,  and  both  were  canopied  by  the 


tufted  tops  [presumably  of  the  trees].  Every 
hunter  consulted  upon  the  subject  ridiculed  the 
branchy  roof  tied  with  vines,  and  declared  that 
the  Nchigo's  industry  is  confined  to  a  place  for 
sitting,  not  for  shelter;  that  he  fashions  no  other 
dwelling;  that  a  couple  generally  occupies  the 
same  or  some  neighbouring  tree,  each  sitting  upon 
its  own  nest.  (Pp.  43-44.) 

Finally,  Burton  adds: 

I  often  observed  tall  and  mushroom-shaped 
trees  standing  singly,  and  wearing  the  semblance 
of  the  umbrella  roof.  .  .  .  Surely  M.  du  Chaillu 
must  have  been  deceived  by  some  vagary  of  na- 
ture. (P.  44.) 

The  following  brief  comparison  of  nests 
and  nest  construction  of  gorilla  and  chim- 
panzee is  misleading  in  that  it  implies  that 
the  adult  chimpanzee,  or  at  least  the  male 
of  the  family,  rests  under  instead  of  in  a 
nest. 

Like  the  gorilla,  the  chimpanzee  builds  for  its 
young  a  nest  Hke  that  of  the  stork,  only  with  the 
difference  that  it  places  it  in  strong  trees  at  a 
greater  height  and  somewhat  smaller.  The  male 
gorilla,  living  more  upon  the  earth,  as  already  Re- 
marked, passes  the  night  at  the  foot  of  the  tree 
carrying  the  nest.  The  chimpanzee,  on  the  other 
hand,  rests  in  the  tree  itself  in  a  forking  of 
twigs,  directly  under  the  nest  of  his  family.  Du 
Chaillu  could  easily  believe  that  this  nest  erected 
for  its  young  was  a  protecting  roof.  (Von  Kop- 
penfels, 1877,  p.  418.) 

Referring  to  chimpanzees  of  the  Tan- 
ganyika region,  under  the  name  Sako, 
Reichart  presents  what  appears  to  be  an 
entirely  reliable  description  of  their  nests. 
One,  for  example,  discovered  some  five 
hundred  meters  from  a  native  village,  and 
located  some  three  meters  from  the  ground 
in  a  leafy  tree,  was  slightly  more  than  one 
meter  in  diameter  and  looked  like  the  nest 
of  a  bird  of  prey.  It  was  constructed  of 
twigs  bent  or  drawn  toward  the  center. 
There  was  no  roof  or  other  protection 
above  the  nest,  aside  from  the  heavy  foli- 
age. It  was  so  strongly  constructed  that  the 
observer  was  able  to  sit  in  it  safely  and 
comfortably.  Subsequently,  nests  located 
eight  to  ten  meters  from  the  ground  were 
discovered.  The  Sako,  Reichart  asserts,  sits 
in  the  nest  and  not  under  it,  as  reported  by 
Du  Chaillu.  Moreover,  there  is  no  trace  of 
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the  systematic  binding  or  tying  together  of 
branches  with  vines.  This  observer  ques- 
tions the  assertion  that  the  chimpanzee 
uses  its  nest  only  once,  on  the  ground  that 
he  has  found  groups  of  nests,  some  old, 
some  freshly  constructed,  and  that  the 
herds  of  Sako,  numbering  six  to  twenty, 
probably  occupied  the  entire  group.  Once 
he  discovered  ten  nests  with  one  fresh  one; 
again  fifty  with  two  or  three  fresh  ones, 
and  the  band  of  animals  which  had  spent 
the  night  in  the  nests  was  observed  to  num- 
ber twenty  (Reichart,  1884,  p.  120). 

Almost  as  puzzling  as  the  statements  of 
Du  Chaillu  are  those  of  Garner.  We  quote 
from  an  early  and  a  late  publication. 

The  chimpanzee  is  nomadic  in  habit,  and,  like 
the  gorilla,  seldom  or  never  passes  two  nights  in 
the  same  spot.  As  to  his  building  huts  or  nests  in 
trees  or  elsewhere,  I  am  not  prepared  to  believe 
that  he  ever  does  so.  I  hunted  in  vain,  for 
months,  and  made  diligent  inquiry  in  several 
tribes,  but  failed  to  tind  a  specimen  of  any  kind 
of  shelter  built  by  an  ape.  I  do  not  assert  that  it 
is  absolutely  untrue,  but  I  have  never  been  able 
to  obtain  any  evidence,  except  the  statement  of 
the  natives  that  it  was  true.  On  the  contrary,  cer- 
tain facts  point  to  the  opposite  belief.  If  the  ape 
built  him  a  permanent  home  the  natives  would 
soon  discover  it,  and  there  would  be  no  difficulty 
in  having  it  pointed  out.  If  he  built  a  new  one 
every  night,  however  rude  and  primitive  it  might 
be  there  would  be  so  many  of  them  in  the  forest 
that  there  would  be  no  difficulty  in  finding  them. 
The  nomadic  habit  plainly  shows  that  he  does  not 
build  the  former  kind,  and  the  utter  absence  of 
them  shows  that  he  does  not  build  the  latter 
kind,  and  the  whole  story  appears  to  be  without 
foundation.  (Garner,  1896,  pp.  51-52.) 

Chimpanzees  sleep  in  the  trees,  on  intersecting 
branches.  In  these  places  they  fashion  beds  of 
twigs  and  foliage,  breaking  off  the  small  limbs 
nearby  to  further  add  to  the  structure.  Here  they 
sleep,  each  by  himself  save  the  mother  and  baby. 
.  .  .  (Garner,  1919,  p.  401.) 

Such  nests  Garner  reports  as  located  from 
eighteen  to  forty  feet  above  the  ground. 

This  traveler's  initial  failure  to  discover 
the  nest  of  the  chimpanzee  is  difficult  to 
explain,  save  on  the  assumption  that  the 
building  of  nests  is  restricted  to  certain 
species  and  that  consequently  in  certain 
portions  of  Africa  where  the  chimpanzee 
abounds,  tree  nests  are  not  to  be  found. 


Early  in  the  present  century,  and  per- 
haps with  as  much  dependence  on  the  re- 
ports of  hunters  and  collectors  as  on  sci- 
entific records,  Sokolowsky  was  able  to 
write  with  seeming  assurance  of  nest  build- 
ing in  the  chimpanzee,  orang-outan,  and 
gorilla.  He  describes  the  structure  as  lo- 
cated in  trees  where  satisfactory  founda- 
tion is  available  and  at  heights  of  from  six 
to  fifteen  meters.  Although  nothing  is 
added  to  the  information  of  the  previous 
century  by  this  author,  a  single  paragraph 
is  of  sufficient  interest  to  justify  quota- 
tion: 

It  is  of  great  interest,  and  therefore  I  must 
mention  it  here,  that  all  three  anthropoids  in 
spite  of  characters  which  are  so  divergent  from 
one  another,  build  nests  in  the  trees  as  sleeping 
places.  This  may  lead  back  on  the  one  side  to  a 
custom  acquired  from  common  ancestry,  or  on  the 
other  side  I  believe  it  could  be  brought  into  con- 
nection with  their  vagabond  life.  Since  these  apes 
in  their  search  for  fruits  and  blossoms  as  mate- 
rial for  food  are  compelled  to  wander,  they  can 
maintain  no  permanent  quarters  but  are  com- 
pelled, as  desire  for  food  drives  them,  to  build 
resting  places  for  the  night.  (Sokolowsky,  1908,  p. 
66.) 

Wholly  on  the  testimony  of  African  na- 
tives, Jenks  offers  the  following  brief  com- 
ment on  mode  of  rest  in  the  Cameroons 
chimpanzee : 

The  chimpanzee  of  Kamerun  lives  in  companies 
or  bands,  as  does  the  gorilla,  and,  like  the  go- 
rilla, he  spends  much  of  his  time  on  the  ground; 
but,  unlike  the  gorilla,  he  spends  his  nights  in  the 
trees  of  his  forest  habitat.  Just  as  the  day  is  clos- 
ing each  chimpanzee  makes  for  himself  a  leafy  bed 
or  nest,  not  unHke  the  large  nest  of  a  squirrel  as 
seen  in  the  early  autumn  on  the  leafy  branches  of 
our  forest  trees.  At  the  first  streak  of  a  new  day 
the  nest  is  left,  not  to  be  occupied  again,  it  is 
believed.  The  old  males  eventually  become  soli- 
tary, though  the  young  on  maturing  are  beheved 
to  remain  in  the  kinship  group.  (Tenks,  191 1,  p. 
61.) 

The  first  intimation  discovered  by  us  in 
the  literature  that  the  chimpanzee  may 
build  nests  in  play  is  found  in  Schulze,  as 
quoted  by  Reichenow.  Of  animals  in  Sang- 
melima  he  states: 

"I  found  one  nest  near  the  others  so  that  it  al- 
most seemed  as  if  for  these  animals  nest  building 
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was  a  kind  of  sport.  Besides  many  other  nests 
which  had  been  used  before,  that  is,  heaps  of 
torn-off  twigs  in  the  fork  of  a  branch,  I  found 
also  one  which  was  erected  in  the  crown  of  three 
small  trees  standing  in  a  triangle  bent  together. 
The  ability  to  make  use  of  a  group  of  trees  hav- 
ing trunks  of  equal  height  and  thickness  and 
standing  so  favorably  together,  and  to  construct 
the  nests  so  practically,  exhibits  the  highest  in- 
telhgence  and  an  almost  mathematical  vision." 
(Reichenow,  1920,  p.  11.) 

Following  closely  on  observations  of 
Schulze  are  those  of  von  Oertzen,  who  in 
the  Cameroons  noted  that: 

The  sleeping  nests  of  the  chimpanzee  always 
are  in  trees  at  a  height  of  five  to  twenty  meters. 
The  building  of  the  nest  is  done  by  bending  to- 
gether a  number  of  twigs  toward  the  center.  The 
animal  sits  upon  the  bent  twigs  while  his  arms 
stretch  out  to  the  new  twigs.  Dried  branches  or 
leaves  are  never  used  for  building  a  nest,  but  only 
fresh  material  which  is  within  reach  of  his  arms. 
According  to  the  thickness  of 'the  tree  the  thick- 
ness of  the  sleeping  nest  is  determined.  In  the 
light  umbrella  trees  the  nests  are  almost  trans- 
parent. (Von  Oertzen,  1913,  p.  16.) 

In  critical  comment  on  description  by 
Jennison  (191 5)  of  nest  building  by  a  cap- 
tive chimpanzee,  Christy  maintains  that  it 
is  somewhat  misleading  to  speak  of  a  chim- 
panzee's nest.  The  little  sleeping  platforms 
of  the  animal,  made  by  bending  inwards 
the  leafy  parts  of  small  branches  of  sap- 
lings or  larger  trees,  "are  quite  a  feature 
of  the  Ituri  forests."  Generally  they  are 
close  to  the  stem  of  the  tree,  often  within 
fifteen  feet  of  the  ground.  They  are  small 
structures  occupied  by  one  or  two  animals 
and  never  used  a  second  night.  "They  are 
made  in  a  minute  by  reaching  out  and  pull- 
ing in  the  branches,  bending  them  or 
breaking  them  off."  (Christy,  191 5,  p. 
536.) 

Although  interested  primarily  in  the 
habits  of  the  gorilla.  Barns  in  the  region 
of  Lake  Kivu  noted  also  the  sleeping  places 
of  the  chimpanzee,  which,  as  he  remarks, 
were  placed  on  the  spreading  branches  of 
high  trees — platforms  of  bent  and  broken 
branches  which  "may  be  considered  as  the 
first  rudiments  of  our  present-day  gigantic 
structures  in  stone  and  iron."  (Barns, 
1922,  p.  51.) 


So  convincing  is  the  description  of 
Aschemeier  that  it  is  quoted  at  length: 

During  my  stay  of  over  two  years  in  the 
Gaboon  District,  French  Congo,  I  was  much  in- 
terested in  the  sleeping  nests  or  "beds"  of  the  go- 
rilla and  the  chimpanzee;  and  it  was  my  good 
fortune  to  find  numbers  of  these  beds  belonging 
to  each  species.  Both  animals,  according  to  my 
observations,  make  their  beds  in  as  secure  places 
as  they  can  find,  but  the  chimpanzee  seems  to 
favor  the  greatest  retirement,  with  less  chance  of 
disturbance  from  its  foes  of  the  jungle.  I  did  not 
see  a  single  bed  of  the  chimpanzee  on  the  ground, 
and  they  were  usually  constructed  well  up  in  the 
fork  or  crotch  of  tall  and  quite  slender  trees.  In 
no  case  was  the  nest  of  the  chimpanzee  con- 
structed in  a  tree  measuring  over  a  foot  and  a 
half  in  diameter  at  the  base;  and  the  trees  se- 
lected were  with  few  branches,  a  good  distance 
apart.  The  lowest  chimpanzee  bed  noted  was 
about  30  feet  from  the  ground,  and  the  highest 
(two  beds  here  quite  close  together)  was  fully  60 
feet  up. 

Led  by  his  native  guide  to  a  tree  containing 
the  nest  of  a  chimpanzee,  Aschemeier  as- 
cended it  to  investigate. 

I  was  quite  played  out  [he  writes]  by  the 
time  I  reached  the  bed,  but  I  examined  it  as  well 
as  I  could,  with  one  arm  free  to  investigate.  It 
was  in  a  crotch  of  the  tree  and  was  well  made  of 
leaves  from  the  same  tree  together  with  what 
looked  like  parts  of  bushes  from  off  the  ground. 
From  what  I  have  learned  in  regard  to  the  bed  of 
the  orang-utan,  I  should  judge  that  the  nests  of 
these  two  apes  are  very  similar.  I  wondered,  and 
have  since  often  been  asked,  if  the  chimpanzee 
uses  the  bed  more  than  once.  Reliable  natives  all 
agreed  in  saying  that  the  same  beds  are  never 
twice  used.  (Aschemeier,  1922,  p.  176.) 

Having  thus  examined  progress  toward 
definite  knowledge  of  nest  building  in  the 
wild  chimpanzee,  we  may  similarly,  and 
before  attempting  a  summary  statement  of 
facts,  examine  evidences  of  nest-building 
tendency  in  captive  specimens. 

From  the  Zoological  Garden  of  Man- 
chester, England,  Jennison  reports  for  a 
young  female  bald-headed  chimpanzee, 
Anthropopithecus  calvus,  use  of  hay  and 
bits  of  rope  to  fashion  a  nest-like  structure 
on  a  narrow  beam  in  her  cage.  When  sup- 
plied with  a  branch  as  foundation  and  with 
hay,  straw,  and  leafed  twigs,  she  assembled 
and  arranged  them  in  nest  form. 
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Mindful  [writes  Jennison  ]  of  I)u  Chaillu 
...  we  nailed  suitable  branches  over  the  nest 
as  a  basis  for  a  roof,  but  no  attempt  has  been 
made  to  utilize  them  to  form  a  shelter,  as,  of 
course,  there  is  no  rain  in  the  house. 

The  animal  spends  most  of  her  time  in  the 
nest,  to  which  she  carries  all  her  food,  even  a 
glass  of  tea,  which  is  taken  up  like  the  nesting 
material  in  the  hollow  of  the  thigh  [groin]. 

From  time  to  time  the  nest  is  either  thrown 
out  or  falls  through,  and  is  reconstructed  with 
fresh  material. 

Of  peculiar  significance  as  bearing  on  our 
suspicion  that  nest  building  is  species  lim- 
ited is  Jennison's  concluding  paragraph: 

Having  succeeded  so  well  with  this  animal, 
similar  facilities  were  given  to  three  females 
{A.  troglodytes)  in  the  adjoining  cage,  but  no 
attempt  was  made  to  use  them.  Nevertheless,  al- 
though they  usually  sleep  on  the  floor-level,  they 
will  carry  a  sack  into  their  trees  and  sleep  upon 
it.  A.  calvus,  the  "nest"-builder,  will  also  take  up 
a  sack  and  sleep  on  it.  (Jennison,  1915,  pp.  535- 
536.) 

Of  the  group  of  chimpanzees  for  a  time 
observed  in  the  German  Anthropoid  Sta- 
tion at  Tenerife,  the  Canary  Islands,  it  is 
stated  by  Rothmann  and  Teuber  (191 5, 
pp.  12-13)  that  all  except  one  more  or  less 
definitely  attempted  to  build  nests  of  straw. 
The  exception  was  an  animal  named  Kon- 
sul.  A  mature  female  called  Tschego,  in 
indication  of  species,  constructed  particu- 
larly roomy  and  strong  nests,  which  like 
the  nest  of  the  stork  could  be  lifted  bodily. 
The  animals  slept  at  night  but  not  during 
the  day,  and  all  of  them  lay  down  to  sleep 
as  does  man  and  covered  themselves  with 
blankets.  Jerky  movements  often  occurred 
during  sleep,  and  cries  suggestive  of  dream- 
ing. 

Comparable  in  various  respects  with  re- 
port of  Jennison  is  that  of  Burrell,  who 
from  Sydney,  Australia,  reports  that  a 
young  captive  male,  species  unindicated, 
constructed  a  nest-like  resting  place  in  a 
tri-prong  fork  of  a  tree,  using  for  the  pur- 
pose small  boughs  and  suckers. 

Several  sticks  of  varied  length,  shape,  and  di- 
mensions were  then  carried  up  and  fastened  in 
such  a  way  as  to  keep  the  broken  suckers  in  po- 
sition and  form  a  strong  frame  work.  Quite  a 


fjuanlity  of  leafy  branthlets  were  also  used  to 
form  the  snuggery,  and  when  it  was  completed 
Michael  squatted  in  the  center  of  the  structure 
and  surveyed  the  surroundings  as  if  at  a  loss  to 
know  what  to  do  next.  fBurrell,  1923,  p.  179J 

A  pet  chimpanzee  named  Toto,  which 
came  into  the  possession  of  Cherry  Kear- 
ton  somewhere  in  East  Central  Africa, 
once,  at  nightfall,  assembled  a  varied  as- 
sortment of  objects  on  Kearton's  bed,  with 
evident  intent  to  build  a  nest.  When  these 
were  removed  and  a  bed  of  grass  was  sup- 
plied he  betook  himself  to  it,  but  observing 
that  the  natives  covered  themselves  with 
blankets  he  snatched  one  of  them  for  his 
own  use.  Kearton  (1925,  p.  24)  states  that 
"Chimpanzees  build  nests  for  themselves  in 
the  tree-tops:  roomy,  flat  nests  made  of  in- 
tertwined twigs  and  padded  with  dry 
grass." 

Reporting  as  did  Rothmann  and  Teuber 
on  the  animal  subjects  of  the  Canar\'  Is- 
land Anthropoid  Station,  Kohler  offers  ex- 
ceptionally valuable  data  on  nesting  and 
sleeping  behavior.  We  refrain  for  obvious 
reasons  from  using  either  habit  or  instinct 
in  this  connection.  To  Kohler's  opening 
sentence,  as  quoted  below,  we  take  excep- 
tion, because  it  obviously  needs  to  be  quali- 
fied. We  are  informed  by  Rothmann  and 
Teuber  (191 5,  p.  11)  that  most  of  the 
specimens  at  the  Canary  Island  Station 
were  of  the  species  Troglodytes  niger. 

Chimpanzees  make  nests  from  early  infancy  on- 
wards. The  full-grown  female,  Tschego,  did  the 
best  and  most  remarkable  work  in  this  hne.  If,  in 
the  evening,  she  found  straw  heaped  in  a  pile  on 
her  sleeping-board,  she  would  sit  on  it,  bend  a 
handful  slantwise  from  the  edge  towards  the  in- 
side, and  seat  herself,  or  at  least  put  her  foot,  on 
the  twisted  end;  she  would  go  on  in  this,  work- 
ing all  round  until  she  had  formed  a  nest  some- 
thing like  a  stork's.  The  blanket  was  often  roughly 
woven  into  it;  it  was  used  as  a  cover.  The  nests 
which  the  young  animals  make  are  much  more 
untidy  and  loose;  and  there  is  usually  no  turning 
down  of  the  edge.  If,  on  any  occasion,  they  take 
a  little  more  trouble,  their  movements  during  the 
preparation  of  the  nest  are  exactly  like  Tschego's 
and  these  by  no  means  depend  on  the  material 
used.  Nests  are  often  built  during  the  day  for  fun, 
or  at  least  are  sketched  out ;  a  great  many  differ- 
ent materials,  such  as  straw,  grass,  branches,  rags, 
ropes,  even  wires  are  collected  and  used,  not  when 
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a  nest  is  needed,  but  the  shapes  are  suggested 
when  the  material  is  available.  It  may  be  noted, 
for  instance,  that  loose  green  food,  whether  twigs 
growing  near  the  animals,  or  brought  to  them  al- 
ready cut  for  them  to  eat,  is  diverted  on  its  way 
to  their  mouth  and  laid  aside,  as  it  were,  as  the 
beginning  of  a  nest.  It  cannot  be  said  that  this 
looks  very  intelligent :  one  is  even  reminded  some- 
times of  some  stupid  habits  of  the  chimpanzees 
described  later,  or  of  "fixed  ideas"  in  human  be- 
ings. In  any  case  the  behaviour  of  the  same  ani- 
mals is  quite  different  when  they  are  clearly  solv- 
ing a  problem.  If  the  material  under  consideration 
is  anything  Hke  stalks  or  twigs  and  if  there  is 
little  of  it,  then  we  are  confronted  with  the 
strange  phenomenon  that,  whatever  the  circum- 
stances, the  first  thing  is  never  to  make  even  a 
scanty  support  for  the  body  to  squat  on,  but  to 
create  a  ring  round  the  animal;  this  is  always 
done  first,  and  if  there  is  not  enough  material, 
then  the  ring  is  the  only  thing  that  is  made.  The 
chimpanzee  then  sits  contentedly  in  his  meagre 
circle,  without  touching  it  at  all,  and,  if  one  did 
not  know  that  this  was  a  rudimentary  nest,  one 
might  think  that  the  animal  was  forming  a  geo- 
metrical pattern  for  its  own  sake.  If  a  tree  with 
foliage  be  set  up  in  the  animals'  playground,  the 
nest-making  begins  by  bending  in  the  branches, 
and  pressing  them  down  with  the  weight  of  the 
body  (compare  the  above),  after  a  few  moments 
like  a  chemical  reaction.  Koko,  the  tiny  one,  who 
had  been  away  from  Africa  and  the  example  of 
other  chimpanzees  for  months,  when  he  could  yet 
hardly  climb  a  tree,  would  still,  when  three  me- 
tres up,  bend  down  the  branches  and  begin  build- 
ing a  nest  at  once.  Thus,  in  this  case,  we  may 
speak  of  the  manifestation  of  an  "instinct,"  whilst 
chimpanzees  do  not,  as  a  rule,  show  many  other 
signs  of  behaviour  which  could  be  called  by  the 
name  of  this  utterly  unexplained  riddle.  In  any 
case  this  is  not  the  species  of  animal  on  which  to 
begin  such  investigations.  (Kohler,  1925,  pp.  93- 
95.) 

Almost  point  by  point  we  are  able  to 
confirm  the  description  of  Kohler  from  ob- 
servation of  captive  chimpanzees  which 
have  served  us  as  subjects  of  psychobiologi- 
cal  inquiry.  The  first  pair  with  which  we 
became  intimately  acquainted  consisted  of 
an  immature  male,  species  Pan  schwein- 
jurthi  marungensis,  and  an  immature  fe- 
male whose  identification  is  uncertain. 
Nest-building  tendency  in  these  individuals 
we  have  thus  elsewhere  described: 

Nest  building  is  one  of  the  favorite  play  ac- 
tivities of  the  young  chimpanzee.  Perhaps  I  should 
say  the  young  male,  for  in  this  case  the  female 


was  not  observed  to  construct  any  tree  nests,  al- 
though she  rarely  made  incipient  moves  toward 
the  construction  of  nests  on  the  ground.  Chim 
sometimes  built  several  nests  in  the  birch  trees  of 
the  New  Hampshire  pasture  in  rapid  succession. 
Again,  a  week  or  more  would  pass  without  any 
move  on  his  part  toward  nest  construction.  The 
performance  suggests  innate  equipment.  The  little 
male  climbs  a  tree  and  suddenly  begins  to  pull 
toward  him  the  branches  and  twigs  within  easy 
reach.  As  he  draws  them  in  he  tucks  them  under 
him.  Some  of  the  branches  break  off  and  these 
stay  in  place  and  help  to  hold  those  which  are 
unbroken.  If  the  materials  within  easy  reach  are 
not  sufficient  to  make  a  good  solid  nest  the  ani- 
mal breaks  off  adjacent  small  branches  and  car- 
ries them  to  the  nest.  In  the  course  of  five  or  ten 
minutes  Chim  can  thus  construct  a  nest  of  leaf 
covered  boughs,  usually  located  10  or  15  feet  from 
the  ground  in  case  of  my  observations,  which  will 
comfortably  and  safely  hold  him.  On  completing  a 
nest  he  commonly  would  try  it  for  a  short  time 
and  then  turn  to  some  other  form  of  amusement. 
In  no  case  was  he  seen  to  construct  a  cover  or 
roof  or  to  attempt  to  cover  himself  while  lying  in 
a  tree  nest.  His  interest  was  limited  to  the  process 
of  construction ;  use  was  not  involved  and  he  was 
seldom  seen  to  return  to  old  nests.  He  evidently 
preferred  to  make  a  fresh  start  in  a  new  location 
each  time. 

On  the  ground  or  indoors  nests  may  be  con- 
structed of  almost  any  available  materials — even  a 
rug  serving  the  purpose  by  being  pulled  together 
and  folded. 

Panzee  once  or  twice  was  seen  to  climb  a  tree 
to  look  at  a  nest  which  Chim  had  built  or  to  lie 
in  it.  Ordinarily,  however,  she  paid  no  particular 
attention,  either  to  the  process  of  construction  or 
to  the  completed  nest.  (Yerkes  and  Learned,  1925, 
PP-  36-37-) 

Of  four  animals,  whose  age  range  during 
period  of  observation  was  approximately 
three  to  seven  years,  all  presumably  from 
the  western  coast  of  Africa,  and  all  ob- 
served in  the  freedom  of  a  New  Hampshire 
pasture  during  several  weeks  either  of  two 
or  three  successive  summers,  not  one  at- 
tempted to  build  tree  nests  as  did  Chim. 
Nest-like  arrangement  of  hay,  straw,  bits 
of  rag  or  cloth  and  other  objects  on  the 
ground  or  the  floor  of  their  living  quarters, 
was  occasionally  observed,  but  in  no  in- 
stance was  the  constructive  activity  com- 
parable with  that  of  nest  building  in  trees. 
It  thus  appears  that  of  six  chimpanzees  in 
the  period  of  childhood,  of  which  all  had 
ample  opportunity  to  construct  tree  nests, 
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only  one,  and  that  known  to  be  a  specimen 
from  East  Central  Africa  and  obviously  of 
markedly  different  structural  and  behav- 
ioral characters  from  the  others,  exhibited 
ability  to  construct  tree  nests.  We  espe- 
cially emphasize  the  fact  because  it  sug- 
gests possible  explanation  for  certain  dis- 
crepancies in  the  scientific  literature. 

The  story  of  nest  construction  has  been 
told  chronologically  and  at  length  primarily 
to  exhibit  avoidable  weaknesses  or  defects 
in  method  of  observation  and  report.  Ex- 
cept for  the  lessons  thus  indicated  we 
might  far  better  have  recorded  in  a  single 
paragraph  the  sum  of  our  present  knowl- 
edge of  chimpanzee  nests,  their  construc- 
tion, and  their  use.  The  present  status  of 
inquiry  concerning  nest  construction  sug- 
gests several  interesting  problems.  We  state 
them  with  the  hope  that  their  solution  may 
thus  be  facilitated. 

(i)  Is  nest  building  of  two  types  which 
may  be  designated  as  tree,  and,  by  contrast, 
bush  or  ground  nests,  and  are  both  types 
built  by  the  chimpanzee?  (2)  Is  the  con- 
struction of  tree  nests  characteristic  of  cer- 
tain species  and  are  there  other  species 
which  do  not  exhibit  nest  building  or  con- 
struct bush  or  ground  nests?  (3)  Are  tree 
nests  constructed  solely  by  those  species  of 
chimpanzee  which  are  found  in  Central  and 
East  Central  Africa,  as  contrasted  with  the 
West  Coast  area  of  distribution?  (4)  Is 
nest  building  a  structurally  given  capacity 
or  instead  one  acquired  through  individual 
experience  and  by  imitation,  tuition,  or 
other  social  aids?  (5)  Do  individuals,  ir- 
respective of  sex  and  age,  build  nests  for 
themselves  or  for  offspring? 

In  resuming  the  facts  which  seem  to  be 
well  established  we  would  again  refer  the 
reader  to  Reichenow  (1920),  whose  general 
discussion  of  nest  construction  in  the  chim- 
panzee we  have  already  cited  as  of  excep- 
tional value.  Certain  chimpanzees  build 
tree  nests  by  choosing  suitable  location  in 
variable  relation  to  the  trunk  of  the  tree, 
sometimes  between  adjacent  trees  by  bend- 
ing small  branches  or  twigs  so  that  they 
form  a  bed-like  structure  sufficiently  strong 


to  bear  the  animal's  weight.  For  such  nests 
various  species  of  tree  are  used.  The  con- 
struction may  be  placed  within  ten  feet  of 


the  ground,  or  it  may  be  several  times  that 
distance  removed.  Ordinarily  the  nests  are 
freshly  constructed  at  twilight  and  appar- 
ently used  as  a  rule  for  only  one  night. 
They  are  used  as  beds.  No  covering  or  roof 
is  built,  but  certain  observations  indicate 


Fig.  80.  Sleeping  postures  of  the  captive  chimpanzee. 
Drawn  from  life  by  David  N.  Yerkes. 


Fig.  8i.  Sleeping  postures  of  chimpanzees.  These  individuals  probably  range  in  age  from  five  to  seven  years.  Drawn 
from  life  by  David  N.  Yerkes. 
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that  wIkmi  tht'  (hiinpanzee  retires  it  may 
on  occasion  attemj)t  to  cover  itself  with 
branches  or  foliage.  This  fact  is  not  well 
established  and  it  may  be  restricted  to  cer- 
tain individuals. 

The  sleeping  posture  and  ways  of  the 
chimpanzee  may  be  indicated  briefly  and 
somewhat  dogmatically.  There  are  few  ob- 
servations of  free  wild  animals  which  bear 
on  the  subject,  but  those  few,  with  the  ex- 
ception of  Du  Chaillu's,  agree  in  indicating 
that  the  animal  lies  prone  on  some  surface, 
usually  in  case  of  descriptions  in  point  a 
self-constructed  nest.  We  cite  von  Oertzen 
in  support  of  this  statement.  It  was  he  who 
observed  a  chimpanzee  mother  lying  prone 
in  a  nest  while  a  youngster  played  about 
apparently  not  yet  ready  to  retire  (191 3, 
p.  16).  The  publications  of  Rothmann  and 
Teuber  (191 5),  Heck  (1922),  Kohler 
(1925),  unpublished  observations  of  David 
N.  Yerkes,  and  observations  from  the  Pri- 
mate Laboratory,  Yale  University,  also  un- 
published, definitely  indicate  that  the  typi- 
cal resting  and  sleeping  posture  of  the 
chimpanzee  is  on  side  or  back.  Often  we 
have  observed  our  specimens  stretched  on 
their  backs  with  limbs  completely  relaxed. 
Again  we  have  noted  them  lying  on  one  or 
the  other  side,  often  with  legs  drawn  close 
to  the  body.  Frequently  two  individuals  lie 
close  together,  sometimes  holding  to  one 
another  by  hands  or  feet.  Resting  in  an 
upright  or  reclining  position  we  have  ob- 
served only  occasionally  and  during  the 
day.  Frequently  we  have  observed  during 
the  day  the  young  chimpanzee  lying  on  its 
back  with  head  cradled  on  the  arms  in  an 
attitude  characteristic  of  man. 

It  is  established  that  the  chimpanzee 
ordinarily  retires  for  the  night  at  twilight 
and  continues  in  its  sleeping  place  until 
dawn,  or  somewhat  later  if  undisturbed. 
Although  observation  of  wild  free  animals 
indicates  that  they  sometimes  may  make 
outcries  during  the  night,  it  is  strongly 
suggested  by  the  quiet  sleep  of  captive 
specimens  that  this  may  be  due  to  dis- 
turbance. At  any  rate,  it  is  the  consensus 
of  opinion  that  the  captive  chimpanzee, 


circumstances  [)ermitting,  rests  quietly 
throughout  the  night.  Never,  save  where 
special  disturbance  is  responsible,  have  we 
noted  other  than  brief  and  rare  vocaliza- 
tion by  our  captive  specimens  during  the 
hours  of  darkness.  Whereas  the  wild  ani- 
mals probably  sleep  only  at  night,  captive 
specimens  may  also  sleep  during  the  day. 
This  undoubtedly  is  due  to  the  unusual 
conditions  of  captivity,  and  especially  to 
relative  lack  of  means  of  amusement  and 
necessity  for  life-sustaining  activity. 

HUNTING  AND  CAPTURE 

Even  among  themselves,  chimpanzees 
probably  are  not  more  quarrelsome  than 
are  men.  Seldom  are  they  aggressive 
toward  man,  and  when  approached  in  their 
wild  habitat  they  ordinarily  try  to  escape, 
but  if  cornered  they  are  capable  of  strongly 
defending  themselves  with  teeth  and  limbs. 
"They  do  not  appear  ever  to  act  on  the 
offensive,  and  seldom  if  ever  really,  on  the 
defensive.  When  about  to  be  captured,  they 
resist  by  throwing  their  arms  about  their 
opponent,  and  attempting  to  draw^  him  into 
contact  with  the  teeth.  Biting  is  their  prin- 
cipal act  of  defence."  Thus  write  Savage 
and  Wyman  (1843-44,  p.  385).  Aschemeier 
(192 1,  p.  90)  characterizes  them  as  cow- 
ardly by  comparison  with  the  gorilla,  and 
notes  that  despite  their  tremendous  strength 
when  approached  or  threatened  by  man 
they  flee  precipitantly  with  "piercing 
scream"  and  "wild  scramble."  In  apparent 
contradiction  of  the  above  statements, 
Honore  (1927,  p.  408)  describes  them  as 
moderately  savage  and  very  bold,  in  that 
they  plunder  the  cultivated  grounds  of  the 
natives. 

Obviously  circumstances,  as  well  as  age, 
sex,  species,  and  individuality,  alter  cases, 
and  it  is  virtuallv  impossible  to  make  a 
significant  general  statement  which  is  also 
universally  applicable.  From  the  literature, 
as  well  as  our  somewhat  extensive  experi- 
ence in  dealing  with  captive  specimens,  w^e 
conclude  that  the  chimpanzee  is  keen  of 
sense,  alert,  cunning,  wary,  but  also  easily 
alarmed  or  terrified,  and  only  in  the  rarest 
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exceptions  dangerously  and  aggressively 
savage.  Nevertheless,  gentleness  may  not 
be  a  characteristic  of  adults,  and  especially 
of  full-grown  males. 

We  are  puzzled  by  the  following  testi- 
mony by  Christy  (191 5,  p.  536)  to  the 
effect  that  the  animals  are  relatively  easy 
to  kill  with  a  bullet. 

They  are  extremely  wary  and  noisy.  When  met 
with  in  the  daytime  they  are  usually  in  the  trees. 
At  the  first  alarm  the  big  males  come  down  from 
any  height  in  two  swings  and  a  drop  and  make 
off,  but  the  females  and  the  rest  of  the  troop 
swing  and  chmb  slowly  from  branch  to  branch. 
They  rarely  jump  as  monkeys  do,  and  being  too 
clumsy  to  travel  quickly  are  easily  overtaken.  For 
such  a  big  strong  animal  they  are  extraordinarily 
easy  to  kill.  One  serious  body  wound  with  a  httle 
.22  bullet  is  sufficient  to  bring  them  down.  A 
slightly  wounded  one  will  make  for  the  top  of  a 
big  tree,  and  by  breaking  off  branches  and  push- 
ing them  beneath  him  will  in  less  than  a  minute 
construct  a  big  platform,  upon  which  he  will  sulk 
or  keep  up  a  furious  screeching  entirely  hidden 
from  beneath. 

Christy's  representation  is  precisely  what 
we  should  not  expect,  especially  in  view  of 
the  varied  evidences  that  the  orang-outan, 
a  structurally  similar  animal,  possesses 
high  resistance  to  injury  and  appears  to  be 
very  difficult  to  kill  by  shooting.  We  have 
failed,  however,  to  discover  evidence  defi- 
nitely contradictory  to  that  of  Christy,  for 
the  descriptions  offered  by  most  hunters 
indicate  merely  that  the  animals  are  readily 
destroyed  by  gunfire. 

On  the  testimony  of  natives,  Jenks 
(191 1,  p.  62)  reports  that  as  the  animals 
flee  through  the  trees  or  on  the  ground 
after  injury,  they  frequently  endeavor  to 
plug  their  wounds  with  leaves  or  grass. 

Methods  of  hunting  and  capture  are  of 
certain  practical  interest  and  importance 
and  may  be  briefly  examined.  Those  com- 
monly employed  for  the  destruction  of  the 
animals  by  the  modern  hunter,  whether 
sportsman  or  collector  of  remains,  need  not 
concern  us,  since  for  the  psychobiologist 
they  lack  significance  except  as  their  use 
may  threaten  the  extermination  of  a  spe- 
cies. But,  by  contrast,  means  or  procedures 
for  capturing  the  chimpanzee  alive  are  im- 


portant. The  literature  contains  varied  de- 
scriptions of  the  use  of  pits,  snares,  nets, 
traps  of  various  sorts,  intoxicants  and 
poisoned  arrows,  but  seldom  are  they  suffi- 
ciently detailed  to  be  really  useful. 

Turning  now  to  authorities,  we  may  note 
that  Heck  (1922,  p.  658)  cites  one  Casati 
as  affirming  that  beer  is  often  used  by  the 
natives  to  intoxicate  animals  and  thus  to 
facilitate  their  capture.  The  same  author 
tells  us  (p.  659)  that  one  Stackelhausen 
has  described  the  use  of  steel  traps  for  the 
capture  of  a  band  of  chimpanzees  which 
was  destroying  the  crops  of  the  natives. 
Although  not  described  in  connection  with 
hunting  and  capture,  it  is  said  that  certain 
native  tribes  are  able  to  "call"  the  chim- 
panzee (Barns,  1923,  p.  147). 

There  is  a  superabundance  of  tales  of 
shooting  with  firearms  and  a  relative 
dearth  of  descriptions  such  as  that  now  to 
be  quoted  from  Schweinfurth  (1874,  I, 
521): 

It  was  not  my  good  fortune  to  witness  a  chim- 
panzee hunt.  This  is  always  an  arduous  under- 
taking, involving  many  difficulties.  According  to 
the  statements  of  the  Niam-niam  themselves  the 
chase  requires  a  party  of  twenty  or  thirty  reso- 
lute hunters,  who  have  to  ascend  the  trees,  which 
are  some  eighty  feet  high,  and  to  clamber  after 
the  agile  and  crafty  brutes  until  they  can  drive 
them  into  the  snares  prepared  beforehand.  Once 
entangled  in  a  net,  the  beasts  are  without  much 
further  difficulty  killed  by  means  of  spears.  How- 
ever, in  some  cases  they  will  defend  themselves 
savagely  and  with  all  the  fury  of  despair.  Driven 
by  the  hunters  into  a  corner,  they  were  said  to 
wrest  the  lances  from  the  men's  hands  and  to 
make  good  use  of  them  against  the  adversary. 
Nothing  was  more  to  be  dreaded  than  being  bit- 
ten by  their  tremendous  fangs,  or  getting  into  the 
grasp  of  their  powerful  arms.  Just  as  in  the 
woods  of  the  west,  all  manner  of  stories  were  rife 
as  to  how  they  had  carried  off  young  girls,  and 
how  they  defended  their  plunder. 

Of  the  methods  employed  to  provide 
"Pastoria,"  the  medical  laboratory  of  the 
Pasteur  Institute  located  in  Kindia,  French 
Guinea,  with  chimpanzees,  Honore  gives 
brief  description.  Four  procedures  are  men- 
tioned, but  of  them  evidently  only  one,  and 
that  the  time-honored  and  crude  method  of 
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the  natives,  seems  to  have  j:)roved  success- 
ful. It  consists  in  surrounding  a  band  of 
animals,  driving  them  into  a  tree  or  a 
clumj)  of  trees,  and  then  felHng  neighbor- 
ing trees  so  that  the  animals  shall  be  pre- 
vented from  escaping.  Thereupon  the  na- 
tives form  a  circle  about  the  isolated  trees 
and  by  varied  means  frighten  or  otherwise 
force  the  animals  to  descend  to  the  ground. 
They  are  then  attacked  with  clubs,  forks, 
or  ensnared  in  nets.  At  times  dogs  are  used 
to  aid  in  the  capture.  It  is  not  uncommon 
for  an  animal  to  overcome  two  or  three 
hunters  before  being  quelled  by  blows. 
Under  such  conditions  a  large  proportion 
of  the  young  captives  are  more  or  less 
wounded  and  the  hunt  sometimes  ends  in  a 
veritable  massacre  (Honore,  1927,  p.  408). 

The  other  three  methods  mentioned  by 
this  author  are:  hunting  with  pistols  which 
discharge  an  asphyxiating  gas,  baiting  the 
animals  with  seeds  impregnated  with  alco- 
hol, and  shooting  them  with  arrows  bear- 
ing snake  venom,  the  latter  to  be  neutral- 
ized as  promptly  as  possible  by  treatment 
with  antivenom  serum. 

At  once  and  by  far  the  most  informing 
and  interesting  contribution  to  the  general 
subject  of  hunting  and  capture  of  the  chim- 
panzee is  an  article  by  the  experienced  col- 
lector J.  L.  Buck.  Although  he  refers  to 
several  of  the  devices  and  procedures  which 
we  have  enumerated,  Buck  indicates  pri- 
mary reliance  on  the  method  which  he  says 
the  natives  probably  have  used  since  the 
time  of  Noah.  This  he  describes  in  service- 
able detail.  A  region  and  certain  trees  in 
which  a  family  or  a  band  of  animals  hap- 
pen to  be  spending  their  nights  are  located 
and  nets  are  made  ready  for  a  hunt.  After 
the  animals  have  retired  for  the  night  and 
darkness  has  fallen,  these  nets  are  quietly 
and  ingeniously  arranged  about  the  base  of 
certain  trees.  Then  the  hunters  wait  for  the 
moment  agreed  on  for  attack.  On  prear- 
ranged signal,  usually  at  break  of  day,  the 
animals  are  driven  from  their  nests  and  the 
trees  by  a  startling  din  produced  by  the 


natives.  As  in  panicky  haste  they  descend, 
the  natives  gather  about  and  having  en- 
snared them  in  the  nets,  subdue  and  bind 
them. 

Buck  gives  a  vivid  picture  of  a  tragic 
closing  scene  in  such  a  hunt: 

Immediately  came  the  beatincr  of  drums  and 
tom-toms.  Every  boy  sent  up  a  yell.  I  could  hear 
my  son  snapping  out  an  order  three  trees  away 
from  me,  while  up  in  the  branches  started  the 
scoldings  of  the  apes  as  trees  swayed  to  the 
thwack  of  wooden  poles  and  the  raining  down  of 
foliage.  A  chimpanzee  raid  is  very  exciting;  so 
many  human  beings  feel  a  common  thrill.  The 
witch-doctor  pounded  his  great  drum.  Our  pulses 
throbbed.  Then  my  son  called  above  the  hubbub : 
"We've  got  him !  We've  got  him !''  One,  at  least. 
Then — thud !  In  the  next  enclosure  I  heard  Hector 
shout :  "Massa  no  want  big  bo.  He  too  plenty 
chimpanzee!  No!  No!" 

I  crawled  beneath  the  two  net  fences  and  came 
upon  a  rough  and  tumble :  black  legs  and  arms 
and  kinky  heads  were  "mixing  it  up."  I  saw  at 
once  what  Hector  meant  by  "too  plenty  chimpan- 
zee." Through  some  accident  the  boys  had  shaken 
that  full  grown  male  out  of  his  tree  and  he  was 
tearing  nets  and  black  flesh  in  his  fight  for  free- 
dom. I  have  never  had  good  luck  with  grown 
chimpanzees,  and  so  I  never  fence  off  a  tree  where 
a  big  ape  is  sleeping.  But  this  old  fellow  had  per- 
haps changed  trees  in  the  night.  At  any  rate,  liere 
he  was,  striking  at  everything  in  reach.  '"Lefit! 
Leffit  r— ''Let  go!  Let  go!"  I  called. 

All  my  own  boys  drew  back.  But  a  Kono  boy, 
from  the  village  though  not  originally  of  our 
party,  rushed  in.  Perhaps  he  had  not  understood 
the  order.  Perhaps  he  lost  his  head  at  thought  of 
the  escape  of  so  much  chimpanzee.  At  the  mo- 
ment, the  old  fellow  was  nearly  loose,  and  the  rest 
happened  like  a  rifle-shot.  Out  tore  a  pair  of  arms 
from  the  snarl  of  nets.  They  flashed  up,  ugly  and 
vengeful,  and  had  clutched  the  poor  wretch  about 
his  spindling  body  before  Hector  or  I  could  help. 
Then  Hector's  net  was  flung  out.  Mine  followed. 
The  ape,  on  the  instant,  released  the  boy  and 
turned  his  yellow  eyes  on  us.  That  lifeless  body 
must  wait.  We  were  the  new  enemy.  But  we 
snared  the  old  fellow,  and  then  I  ran  for  the 
chloroform  and  in  a  moment  stood  over  him. 
(Buck,  1927,  p.  310.) 

The  reader  who  would  obtain  practical 
guidance  in  the  capture  of  chimpanzees  un- 
harmed, and  also  the  "feel"  of  this  thrilling 
hunting,  cannot  do  better  initially  than  to 
read  Buck's  article. 


CHAPTER  NINETEEN 


HABITS  OF  EATING  AND  DRINKING,  HYGIENE,  AND  CARE 
IN  CAPTIVITY  OF  CHIMPANZEE 


OFTENER  perhaps  than  any  other 
question,  those  who  have  chimpan- 
zees in  captivity  are  asked,  what  do 
they  eat?  Our  reply  is:  what  they  are  taught 
to,  as  do  we!  This  is  an  intimation  of  our 
conviction  that  the  selection,  acceptance,  or 
rejection  and  manner  of  eating  foods  are 
chiefly  matters  of  habit,  and  therefore  in- 
dividually determined.  Our  experience  sug- 
gests that  the  chimpanzee  may  be  taught  to 
eat  almost  anything  which  is  not  positively 
injurious.  With  these  remarks  we  preface 
our  account  of  the  foods  and  the  feeding 
behavior  of  the  animals,  because  it  is  so 
generally  assumed  or  implied  that  choice 
and  manner  of  taking  foods  are  instinctive 
and  characteristic  for  a  species. 

Eating  and  drinking  are  engaging  for  the 
chimpanzee  as  for  man.  Therefore,  these 
patterns  of  behavior  have  peculiar  impor- 
tance in  the  life  of  the  organism  and  for 
approach  to  a  variety  of  psychobiological 
problems.  Neglecting  historical  perspective, 
since  little  was  certainly  known  about  the 
subject  save  from  observation  of  captives 
prior  to  1850,  we  note  in  quick  transition 
to  more  recent  work  the  observations  re- 
corded by  Savage  nearly  a  century  ago.  The 
dietary  articles  enumerated  by  this  au- 
thority are:  The  tender  foliage  of  certain 
trees  when  preferred  fruits  are  scarce; 
fruits  like  the  Elais  guiniensis,  the  Palm 
nut,  various  "plums,"  only  one  of  which  is 
known  botanically,  the  Parinarium  excel- 
sum,  the  Carica  papaya,  which  is  its  favor- 
ite, the  Musa  sapientium  and  paradisiaca, 
and  three  species  of  Amomum,  A.  azfelii, 
A.  grandiflorum  (?),  and  a  third  unde- 
scribed;  and  yet  others  which  Savage  did 
not  identify. 

The  strong  development  of  the  canine  teeth  in 
the  adult  would  seem  to  indicate  a  carnivorous 


propensity;  but,  in  no  state  save  that  of  domesti- 
cation do  they  manifest  it.  At  first  they  reject 
flesh,  but  easily  acquire  a  fondness  for  it.  The 
canines  are  early  developed,  and  evidently  de- 
signed to  act  the  important  part  of  weapons  of 
defence.  When  in  contact  with  man,  almost  the 
first  effort  of  the  animal  is — to  bite.  (Savage  and 
Wyman,  1843-44,  pp.  382-383.) 

The  dependence  of  the  wild  chimpanzee 
upon  vegetable  foods,  affirmed  by  Savage, 
has  been  abundantly  confirmed  by  direct 
observation  of  feeding  animals  and  by  the 
examination  of  the  stomach  contents  of 
cadavers.  The  reader  who  desires  an  ad- 
mirable review  of  the  evidences,  with  cita- 
tion of  authorities,  will  find  such  in  the 
paper  of  Reichenow,  previously  mentioned 
favorably  because  of  its  description  of  nest 
building  (Reichenow,  1920,  pp.  23-27). 

Reichenow  states  as  his  conclusion  that 
the  chimpanzee  is  exclusively  vegetarian  (p. 
23).  We  believe  that  the  evidences  necessi- 
tate qualification  of  this  statement  or  sub- 
stitution of  such  as  the  following.  Although 
primarily  a  vegetarian,  the  chimpanzee  does 
not  necessarily  reject  animal  products  and 
may  take  and  devour  not  only  eggs  but  in- 
sects and  small  animals.  The  literature  in- 
deed proves  that  the  only  point  on  which 
serious  disagreement  has  arisen  is  that  of 
carnivorous  habit.  There  are  those  who  with 
Reichenow  argue  for  strict  vegetarianism, 
and  others  who  accept  as  established  fact 
the  extreme  partiality  of  certain  individuals, 
and  perhaps  also  species,  to  animal  prod- 
ucts. To  the  question,  is  the  chimpanzee  par- 
tially carnivorous  in  nature  as  in  captivity, 
and  do  normal  growth,  health,  and  lon- 
gevity demand  animal  as  well  as  vegetable 
products.  Savage,  as  indicated  above,  has 
given  a  negative  reply.  Meat  eating,  in  the 
light  of  his  observations,  is  to  be  considered 
an  accident  of  captivity.  A  similar  position 
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is  maintained  by  von  Oertzen  (1913,  p.  13) 
and  other  authorities.  But  von  Koppenfels 
(1877,  p.  418)  on  the  contrary  states  that 
although  the  wild  individual  relies  chiefly 
on  vegetable  products,  it  does  not  always 
reject  eggs  and  small  living  animals. 
The  case  for  the  affirmative  is  presented 
strongly,  although  not  in  our  judgment 
convincingly,  by  Falkenstein: 

In  spite  of  the  widespread  prejudice  one  need 
not  be  concerned  over  giving  flesh  in  any  form  to 
a  species  of  ape.  They  teach  us  this  themselves,  if 
we  have  opportunity  to  observe  them  in  the  open, 
since  with  eagerness  they  try  to  catch  insects, 
especially  spiders  and  grasshoppers,  and  also  to 
obtain  birds  and  eggs.  Rats  are  a  delicacy  for 
chimpanzees  which  they  energetically  defend 
against  the  encroachment  of  companions,  and 
equally  the  gorilla  requires  meat  to  keep  him  in 
good  condition.  If  in  the  forest  the  chase  is  un- 
successful he  must  often  content  himself  with 
fruits.  In  the  stomachs  of  two  chimpanzees  which 
we  killed  I  found  only  vegetable  remains,  yet  I 
am  convinced  that  this  was  merely  accidental  and 
that  under  other  circumstances  one  might  readily 
find  proof  of  animal  food.  (Falkenstein,  1879,  p. 
151.) 

Meat  eating  in  captivity  has  several 
times  been  reported.  We  cite  an  instance, 
which  already  has  repeatedly  appeared  in 
the  literature.  Of  a  bald-headed  specimen 
named  Sally,  sometime  resident  in  the 
London  Zoological  Gardens,  Superintendent 
Bartlett  from  personal  observation  reports 
thus  interestingly  what  would  appear  to  be 
a  dietary  vagary  with  associated  peculiari- 
ties of  feeding  behavior. 

Again  the  habits  of  this  animal  differ  entirely 
from  those  of  the  well-known  or  Common  Chim- 
panzee. She  has  always  shown  a  disposition  to 
live  upon  animal  food.  Soon  after  her  arrival,  I 
found  she  would  kill  and  eat  small  birds,  seizing 
them  by  the  neck,  she  would  bite  off  the  head  and 
eat  the  bird — skin,  feathers,  and  all;  for  some 
months  she  killed  and  ate  a  small  pigeon  every 
night.  After  a  time  we  supplied  her  with  cooked 
mutton  and  beef-tea ;  upon  this  food  she  has  done 
well.  I  have  never  found  any  ordinary  Chimpan- 
zee that  would  eat  any  kind  of  flesh. 

Another  singular  habit  was  the  producing  pel- 
lets or  "quids,"  resembling  the  castings  thrown 
up  by  Raptorial  birds ;  I  have  here  a  few  of 
them,  taken  from  her  mouth.  They  are  composed 
of  feathers  and  other  indigestible  substances,  that 
had  been  taken  with  her  food.  Moreover  she  is 


an  expert  rat-catcher,  and  has  caught  and  killed 
many  rats  that  had  entered  her  cage  during  the 
night.  (Bartlett,  1885,  p.  674.) 

Dietary  requirements  in  the  chimpanzee, 
as  in  other  animals,  change  radically  with 
age.  Similarly,  there  is  adequate  reason  to 
maintain  that  the  requirements  of  different 
species,  types,  and  individuals  vary  with 
environmental  conditions.  It  is  not  particu- 
larly surprising  that  certain  captive  speci- 
mens should  take  to  meat  eating,  but  this 
far  from  proves  the  prevalence  of  such  habit 
in  nature.  However,  the  extension  and  im- 
provement of  naturalistic  research  should 
presently  exhibit  the  facts.  In  the  mean- 
time, we  present  as  tenable  the  statement 
that  this  animal  is  a  vegetarian  and  only 
under  exceptional  conditions  adds  to  its  di- 
etary animal  products.  Furthermore,  the 
latter  are  entirely  unnecessary  to  normal 
growth,  health,  and  reproduction. 

Passing  now  to  other  observations  on  the 
diet  of  captives,  we  discover  in  numerous 
early  and  late  publications  enumerations  of 
articles  of  diet  and  of  various  aspects  of 
feeding  behavior.  Many  of  these  are  highly 
interesting  and  doubtless  entirely  reliable, 
but  since  their  scientific  importance  is 
slight  we  neglect  them  in  favor  of  a  general 
description  of  the  diet  and  feeding  activities 
of  the  chimpanzee  in  captivity.  The  descrip- 
tion will  be  based  chiefly  on  the  experience 
of  those  who  in  zoological  gardens,  special 
laboratories,  or  elsewhere,  have  over  con- 
siderable periods  been  responsible  for  the 
care  of  a  number  of  animals. 

Those  who  keep  the  animals  for  exhibi- 
tion purposes  as  a  rule  rely  on  vegetables, 
fruits,  eggs,  and  milk  as  dietary  staples. 
Rarely  they  supplement  these  with  cooked 
meats.  Relatively  few  experienced  observers 
or  keepers  consider  the  latter  essential  to 
growth  and  health.  According  to  Rothmann 
and  Teuber  (191 5,  p.  11)  the  chimpanzees 
of  the  German  Anthropoid  Station  at  Tene- 
rife,  the  Canary  Islands,  were  maintained 
on  vegetables  and  fruits.  Especially  men- 
tioned are  bananas,  bread,  potatoes,  toma- 
toes, although  undoubtedly  a  greater  variety 
of  vegetable  products,  including  other  parts 
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of  plants,  was  supplied.  Marked  individual 
preferences  are  reported  by  these  observers, 
and  also  the  fact  that  many  articles  were 
consistently  refused  by  certain  individuals. 


Fl^^  82.  A  is,r(ju[)  of  chiiii[)an/ct'e>  from  the  Yale  Primate 
Laboratory  at  dinner. 


although  eagerly  taken  by  others.  It  is  evi- 
dent from  the  records  of  this  station,  as 
from  our  own  observations,  that  at  the  din- 
ner table  of  the  chimpanzee,  as  at  our  own, 
accidents  of  appetite  and  habit  are  com- 
monplace. 

Useful  for  those  who  would  learn  how  to 
care  successfully  for  captive  chimpanzees 
are  the  descriptions  given  by  Yerkes  of  his 
experience  and  his  observations  in  the  Abreu 
anthropoid  colony  at  Havana,  Cuba. 

The  care  of  the  animals  would  have  been  sim- 
ple enough  except  for  the  illness  of  Panzee.  They 
were  fed  regularly  three  times  a  day,  the  mid-day 
meal  being  light,  and  their  dietary  was  varied. 
Meats  and  eggs  they  consistently  refused,  but  they 
more  or  less  willingly  and  eagerly  accepted  oat- 
meal, corn  meal,  rice  and  hominy  boiled  and 
served  warm  with  milk;  vegetables — especially 
carrots,  lettuce  and,  in  Panzee's  case,  tomatoes; 
berries  as  represented  by  blackberries  and  rasp- 
berries; fruits,  more  particularly  apples,  oranges, 
bananas,  peaches  and  pears.  Fruits  were  preferred 
to  all  other  foods.  Cereals  were  used  largely  be- 
cause of  availability  and  convenience.  Coarse 
bread,  including  corn,  whole  wheat,  and  bran, 
were  taken  occasionally  but  not  eagerly. 

They  were  extremely  partial  to  milk,  slightly 
warmed,  and  each  was  given  about  a  pint  a  day 
during  the  first  few  months.  Either  Klim  (milk 
powder)  or  pasteurized  milk  were  used.  Chim 
takes  water  in  considerable  quantity,  whereas 
Panzee  usually  refused  it  except  when  warm. 


Usually  in  the  middle  of  the  day  each  animal 
was  given  a  cup  of  weak  tea  and  in  addition 
Chim  often  had  about  a  half-pint  of  water. 
(Yerkes  and  Learned,  1925,  p.  26.) 

This  description  has  been  quoted  chiefly 
because  the  one  individual  was  healthy  and 
hearty,  the  other  sickly  and  consequently 
difficult  to  feed.  Subsequently  it  was  discov- 
ered that  Panzee  had  intestinal  tuberculosis. 
From  experience  we  hazard  the  assertion 
that  a  major  part  of  the  difficulties  met  in 
teaching  newly  captured  animals  to  eat  or 
in  accustoming  them  to  new  foods  is  due  to 
indisposition. 

The  experience  and  degree  of  success  of 
Mrs.  Rosalia  Abreu  in  maintaining  a  colony 
of  chimpanzees  in  health  and  contentment 
and  in  breeding  them  in  captivity  are  not- 
able. Her  dietary  provisions  and  practices 
we  have  elsewhere  described  in  serviceable 
detail  (Yerkes,  1925,  pp.  209  ff.). 

A  group  of  chimpanzees  kept  for  psycho- 
biological  studies  in  the  Primate  Labora- 
tory of  the  Institute  of  Psychology,  Yale 
University,  has  since  1924  been  kept  in 
healthy  vigorous  condition  on  a  diet  which 
we  may  thus  briefly  describe.  The  daily 
ration  includes  as  staples  cooked  mixed 
cereal    (corn,   oats,   wheat,   rice) ;  milk 


Fi,u.  Ss.  Dinner  tiim-!  (  hi nipaii/.t-c-  ln>ni  the  \ali-  Pri- 
mate Laboratory. 


(whole  milk  powder  is  used  for  convenience 
and  safety  from  microorganisms  in  prefer- 
ence to  fresh  milk) ;  some  green  vegetable, 
for  example,  lettuce,  cabbage,  or  carrot ;  and 
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also  some  fruit,  for  example,  banana,  raw 
or  cooked,  orange,  or  apple.  As  contrasted 
with  this  daily  ration,  raw  peanuts  are 
fed  at  intervals,  and  cod  liver  oil  is  given 
irregularly  and  especially  on  sudden  drops 
in  temperature  or  when  symptoms  of 
''colds"  appear.  The  cooked  foods  com- 
monly are  given  warm,  as  is  also  tea  which 
is  provided  at  midday,  while  the  principal 
meals  are  given  morning  and  evening.  Milk 
and  water  in  addition  to  the  tea  are  given 
in  quantities  which  vary  with  age  and 
desire. 

Both  free  and  captive  chimpanzees  eat 
with  cleanliness,  but  in  the  presence  of  an 
abundance  of  food,  wastefully.  The  mode 
and  especially  the  rapidity  of  eating  vary 
with  appetite,  the  nature  of  the  food,  and 
the  social  situation.  Threatened  competition 
induces  effort  to  gain  possession  and  to 
hold  at  command  as  large  a  supply  as  pos- 
sible. It  also  favors  extreme  rapidity  of 
eating.  Such  phenomena,  described  by 
Kohler  (1925,  pp.  285-286),  we  also  have 
observed.  Also  we  have  noted  that  an  indi- 
vidual fed  in  isolation  presently  comes  to 
eat  in  a  leisurely  way,  unless  ravenously 
hungry.  Individual  preferences,  so  often  re- 
marked, are  particularly  conspicuous  in 
young  captives.  One  may  not  reasonably 
doubt  their  existence  also  in  free  wild  indi- 
viduals. 

No  newly  captured  specimen  may  be  ex- 
pected to  eat  readily  and  at  once.  Certain 
individuals  are  sure  to  prove  wholly  refrac- 
tory, others  may  more  or  less  quickly  be 
habituated  to  an  adequate  diet  and  to  nor- 
mal natural  feeding. 

Habits  of  taking  regularly  a  certain  place 
at  table,  of  eating  neatly  with  the  aid  of 
spoon  or  fork,  and  of  skilfully  taking  solids 
or  liquids  from  dishes  without  either  spill- 
ing or  breakage,  are  readily  established. 
Indeed,  the  literature  contains  a  great  many 
descriptions  of  such  adaptations  of  feeding 
behavior.  In  the  Yale  Primate  Laboratory, 
as  a  matter  of  routine  each  individual  is  re- 
quired to  take  its  assigned  place  at  the  din- 
ner table  where  it  receives  its  portion  of 


food  by  courses.  Thus  each  member  of  the 
colony  is  assured  of  the  appropriate  amount 
and  variety  of  food. 


¥ig.  84.  Young  chimpanzee  drinking  milk  from  a  bottle. 


Anyone  who  examines  the  entire  behav- 
ioral literature  of  the  anthropoid  apes  will 
notice  that  whereas  for  the  gibbon  and  the 
orang-outan  there  are  many  accounts  of 
modes  of  drinking,  for  the  chimpanzee 
there  are  none  except  in  captivity.  The 
scant  evidence  w^hich  we  have  been  able  to 
discover  indicates  that  the  wild  chimpanzee 
drinks  usually  by  applying  its  lips  to  the 
liquid.  They  may  be  protruded  funnel-like 
or  the  lower  lip  may  be  extended  like  a 
shovel  and  thus  offered  as  a  receptacle  for 
the  liquid.  No  mention  has  been  found  of 
use  of  the  hands  to  dip  the  water  or  of 
licking  it  from  the  hair  of  arms  and  hands, 
as  is  common  in  the  gibbon  and  possibly 
also  in  the  highly  arboreal  orang-outan.  The 
chimpanzee  is  usually  found  near  a  water 
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supply;  and  the  fact  that  the  animals  will 
readily  take  various  liquids  justifies  the  in- 
ference that  in  nature  they  drink,  in  addi- 
tion to  water,  the  liquid  products  of  various 
plants,  as,  for  example,  the  sugar  cane,  bam- 
boo, cocoanut  palm. 

The  captive  chimpanzee  drinks  from 
stream  or  faucet,  cup  or  larger  container, 
by  applying  its  lips  either  as  stated  above 
or  in  human  fashion.  Authentic  records  defi- 
nitely establish  the  fact  that  certain  cap- 
tives at  times  have  willingly  taken  such 
liquids  as  beer,  wine,  gin,  coffee,  tea,  cocoa, 
milk,  and  even  water !  Childlike,  the  animal 
is  peculiarly  partial  to  sweet  substances, 
and  it  may  be  induced  to  take  almost  any 
liquid  or  solid  by  the  addition  of  sugar  or 
suitable  substitute. 

HABITS  OF  CLEANLINESS 
Cleanliness  and  personal  hygiene,  like 
most  other  aspects  of  behavior,  are  imper- 
fectly and  entirely  inadequately  known  in 
the  wild  chimpanzee,  while  pertinent  state- 
ments concerning  captives  are  variable  and 
to  a  surprising  extent  contradictory.  From 
numerous  brief  references  to  the  topics  we 
cite  certain  typical  observations. 

Of  the  often  described  London  captive 
Tommy,  we  are  told  by  Rennie  (1838,  p. 
69),  "in  his  habits  he  was  pecuharly 
cleanly."  And  Sayers  (1839,  p.  29)  says 
the  animal  is  extremely  cleanly,  "never  soil- 
ing his  bed  or  any  place  near  it."  On  the 
other  hand.  Savage  and  Wyman  (1843-44, 
p.  385)  state  that  chimpanzees  are  very 
filthy  in  their  habits,  that  they  are  cop- 
rophagous,  and  that  among  certain  natives 
it  is  traditional  that,  once  members  of  their 
own  tribe,  they  were  expelled  from  human 
society  on  account  of  their  depraved  habits. 
Perhaps  it  may  reasonably  be  inferred  from 
the  latter  information  that  Savage  and  Wy- 
man applied  the  term  filthy  because  of  the 
reputation  of  the  chimpanzee  among  natives 
rather  than  because  of  personally  observed 
uncleanliness. 

A  captive  specimen  kept  by  Heck  is  said 
to  have  been  very  untidy  at  first,  but  later 
as  he  became  accustomed  to  his  captive  en- 


vironment to  have  endeavored  to  keep  his 
body,  room,  and  bed  in  good  condition 
(Heck,  1922,  p.  667).  With  laudable  cau- 
tion and  conservatism,  Sonntag  (1924,  p. 
90)  tells  us  that  "it  is  frequently  stated  that 
the  Chimpanzee  is  filthy  in  its  habits,  but 
many  examples  in  captivity  do  not  manifest 
this  trait,  nor  any  tendency  to  immoral  be- 
haviour." 

From  the  Canary  Island  Anthropoid  Sta- 
tion it  has  been  reported  by  Rothmann  and 
Teuber  (19 15,  p.  11)  that  all  of  the  captive 
chimpanzees  (seven  originally  referred  to) 
were  more  or  less  coprophagous,  perhaps 
because  of  long  imprisonment  in  small 
crates  or  cages  prior  to  provision  of  more 
nearly  adequate  quarters  at  the  Station. 
Nevertheless,  these  animals  were  particular 
in  the  care  of  their  bodies  and  no  vermin 
were  found  on  them  (p.  14).  Of  the  same 
group  of  animals  coprophagy  is  reported  by 
Kohler  (1925,  pp.  6,  83,  309).  From  this 
author  we  quote  a  descriptive  paragraph, 
the  chief  points  in  which  are  verifiable  from 
our  own  observations. 

Chimpanzees  often  smear  themselves  with  ex- 
crement, either  their  own  or  their  comrades'.  Here 
a  curious  point  of  contrast  must  be  recorded.  I 
have  only  observed  one  of  this  species  who  did 
not  take  to  coprophagy  during  captivity  (Koko, 
to  wit).  Nevertheless,  if  one  of  them  steps  in  ex- 
crement, the  foot  cannot  as  a  rule  tread  properly 
after — as  would  also  be  the  case  with  us.  The 
creature  hmps  off  till  it  finds  an  opportunity  of 
cleansing  itself,  and  that  by  preference  not  with 
its  hands  (though  it  may,  a  few  minutes  before, 
have  hfted  similar  filth  to  its  mouth,  and  re- 
fused to  leave  go,  even  when  it  was  given  sharp 
blows  on  the  hand),  but  with  twigs,  rags,  or 
pieces  of  paper.  As  the  ape's  behaviour  and  ex- 
pression are  plainly  indicative  of  discomfort, 
there  is  no  doubt  that  filth  on  the  surface  of  its 
body  is  disagreeable  to  it.  This  always  happens 
when  the  body  is  soiled  in  any  way.  The  naked 
hand  is  not  used  to  remove  it,  but  it  is  rubbed 
with  rags,  etc.,  or  against  the  wall,  or  the  ground. 
(Kohler,  1925,  pp.  83-84.) 

Of  importance  as  a  gauge  of  mental  status 
is  the  tendency  of  the  animals  to  use  ob- 
jects as  implement  to  clean  the  skin. 

Referring  more  generally  and  inclusively 
to  personal  hygiene,  Kohler  from  his  exten- 
sive experience  observes: 
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The  animals  in  the  zoolojjical  fiardcns,  I  am 
told,  sometimes  behave  in  a  very  ugly  manner; 
the  chimpanzees  of  the  station  are,  without  doubt, 
very  dirty  creatures  in  the  usual  sense,  in  spite  of 
the  care  that  they  devote  to  each  other's  bodies, 
and  are  certainly  very  greatly  "coprophagous," 
but  their  sex-cleanliness  could  scarcely  be  greater; 
I  have  only  seen  little  Koko,  once,  while  hopping 
about  in  a  fury,  but  on  no  other  occasion,  happen 
to  masturbate ;  and  then  it  was  obviously  quite 
accidental.  (Kohler,  1925,  p.  100.) 

A  somewhat  more  detailed  account  of 
bodily  and  sex  cleanliness  in  the  pair  of 
captive  chimpanzees  previously  referred  to 
as  Chim  and  Panzee  is  quoted  herewith. 

Apart  from  certain  exceptional  conditions,  both 
chimpanzees  were  cleanly  in  their  habits.  In  the 
quarters  provided  for  them  in  Washington,  D.  C, 
a  simple  toilet  arrangement  was  installed,  consist- 
ing of  a  galvanized  iron  pan  about  3  inches  deep 
by  15  by  18  inches.  This  pan  was  placed  on  the 
floor  of  the  cage  in  one  corner  and  held  by 
wooden  cleats  which  prevented  the  animal  from 
displacing  it.  From  the  side  of  the  cage  it  could  be 
withdrawn  by  the  attendant  to  be  emptied  and 
washed.  Extending  diagonally  across  this  pan 
from  one  corner  of  the  surrounding  frame  to  an- 
other was  a  strip  of  wood  2  inches  wide  by  i 
inch  thick,  on  which  the  animal  could  stand. 
Chim  evidently  understood  the  purpose  of  this 
toilet  device  from  the  first.  He  used  it  commonly, 
although  not  regularly.  "Out  of  sight,  out  of 
mind"  perhaps  accounts  for  his  lapses.  Panzee  was 
less  reliable,  but  she  also  seemed  to  understand 
our  intent  in  installing  the  toilet.  Altogether  the 
device  worked  fairly  well,  and  we  experienced  no 
unreasonable  difficulties  in  keeping  the  quarters 
tidy. 

The  nest  or  bed  arrangement  consisted  of  a 
wooden  box  14  inches  deep  by  32  by  18  and  ^ 
inches  (inside),  in  the  bottom  of  which  fitted 
snugly  two  galvanized  iron  pans,  which  were  of 
the  same  dimensions  as  the  toilet  pan.  These 
could  readily  be  removed  to  be  emptied  and 
cleansed.  Covering  the  pans,  and  also  removable, 
was  a  piece  of  heavy  wire  netting,  i  inch  mesh, 
and  on  this  in  turn  was  placed  a  burlap  bag  con- 
taining coarse  shavings  or  excelsior.  This  served 
as  a  mattress.  The  bed  was  made  up  each  evening 
and  in  the  morning  the  mattress  was  taken  out  to 
be  dried  in  the  sunlight  and  the  screen  and  pans 
removed  and  cleaned.  Undoubtedly  a  hammock 
would  have  served  quite  as  well  as  the  mattress. 
The  latter  was  used  chiefly  to  assure  sufficient 
warmth  to  Panzee.  She  was  very  partial  to  a 
woolen  blanket  and  when  given  a  small  white 
blanket  she  would  take  particular  pains  not  only 
to  cover  herself  neatly  and  effectively,  but  to  keep 
it  clean.  Almost  certainly  her  great  care  in  this 


respect  was  due  to  traininc;  before  she  came  into 
my  hands. 

In  sex  behavior  and  cleanliness  my  chimpanzees 
differed  markedly  from  those  observed  in  the 
Canary  Island  Station.  The  latter,  because  of  long 
periods  of  confinement  in  small  cages,  were  filthy 
in  their  habits,  whereas  my  animals  were  tidy.  On 
the  other  hand,  Chim,  when  received  by  me,  had 
the  habit  of  masturbating,  whereas  the  reports  of 
the  Canary  Island  observers  indicate  the  absence 
of  this  habit  in  their  animals.  (Yerkes  and 
Learned,  1925,  pp.  28-29.) 

From  the  information  of  the  literature,  as 
supplemented  by  our  own  observations,  we 
would  tentatively  suggest  the  following  gen- 
eral statements  as  applicable.  The  wild  free 
chimpanzee  is  by  nature  particular  about 
the  cleanliness  of  its  body,  and  although  it 
may  on  occasion  be  coprophagous,  there  are 
no  observations  to  justify  dogmatic  state- 
ment. Neither  are  there  indications  of  sex 
perversions  or  masturbation.  Captive  speci- 
mens exhibit  many  and  extreme  variations 
in  degree  of  cleanliness  and  the  nature  of 
personal  hygiene,  primarily  we  may  assume 
because  of  the  accidental  and  often  highly 
unfavorable  conditions  of  confinement.  Un- 
der reasonably  good  conditions  the  follow- 
ing description  is  likely  to  apply.  The  ani- 
mals are  extremely  careful  of  their  bodily 
condition,  dressing  skin  and  hair  frequently, 
and  avoiding  unnecessary  soiling  of  the 
body.  They  do  not  ordinarily  bathe  them- 
selves with  water.  Their  attitude  toward 
bodily  excretions,  although  highly  variable, 
is  in  general  that  of  avoidance. 

NATURE  VERSUS  NURTURE 

The  word  instinct  seldom  occurs  in  the  be- 
havioral literature  on  the  chimpanzee.  Two 
reasons  have  occurred  to  us  for  this  state  of 
affairs:  first,  the  animal  has  rarely  been 
observed  during  the  period  of  life  when 
so-called  instinctive  activities  are  most  fre- 
quently and  most  clearly  exhibited  (namely, 
infancy),  and  second,  its  behavior  as  ordi- 
narily observed  gives  in  marked  degree  the 
impression  of  variability,  adaptability,  and 
insight  instead  of  regularity,  fixity,  and 
blindness.  Naturally  if  the  generally  ac- 
cepted characteristics  of  instinct  do  not  ap- 
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pear,  the  term  is  not  hkely  to  be  apphed. 
But  whatever  the  correct  explanation  of  the 
fact  which  we  have  reported,  it  is  entirely 
improbable  in  our  opinion  that  there  are 
fewer  "instincts"  in  the  chimpanzee  than  in 
man.  We  submit  that  almost  certainly  it  is 
wholly  a  matter  of  observation. 

Ten  principal  human  instincts,  or  per- 
haps assemblages  of  primitive  types  of  re- 
sponse, each  with  its  appropriate  type  of 
emotional  experience,  are  listed  by  Mc- 
Dougall:^  flight,  repulsion,  curiosity,  pug- 
nacity, self-abasement  and  self-assertion, 
parenthood,  reproduction,  gregariousness, 
acquisition,  construction.  We  mention  them 
not  to  characterize  or  justify  the  proposed 
categories  but  instead  to  point  out  that  ac- 
tivities which  belong  in  one  or  other  of 
McDougall's  classes  and  which  may  be  in 
varying  degree  instinctive,  that  is,  pri- 
marily conditioned  by  the  hereditary  struc- 
ture of  the  organism,  may  be  exhibited  by 
the  chimpanzee.  Indeed,  from  our  present 
knowledge  of  it  scores  of  examples  might  be 
mentioned. 

Our  difficulty,  as  previously  pointed  out, 
in  applying  the  terms  instinct  and  habit  is 
that  descriptions  rarely  make  sufficiently 
clear  the  characteristics  of  an  act  to  justify 
the  application  of  either  term  alone.  Con- 
sider nest  building,  for  example:  Is  this 
activity  in  the  chimpanzee  instinctive,  ha- 
bitual, or  both?  Examination  of  the  litera- 
ture fails  to  supply  an  answer.  One  may 
assume  from  personal  bias  or  estimate  of 
probabihty  that  it  is  primarily  the  one  or 
the  other,  but  may  not  safely  make  dog- 
matic statement. 

Turning  then  to  the  evidences  which  are 
available,  we  discover  that  chimpanzee  ac- 
tivities which  may  safely  be  referred  to  as 
instinctive  are  few.  We  shall  draw  chiefly 
from  the  observations  of  Kohler,  many  of 
which  we  have  personally  verified  or  supple- 
mented. This  authority  suggests  as  possibly 
in  the  main  instinctive,  examination  and 
manipulation  of  hair  and  skin,  the  charac- 

^  William  McDougall.  An  Introduction  to  So- 
cial Psychology.  London,  1908,  pp.  45  ff. 


teristic  manipulation  of  wounds  or  other 
forms  of  injury,  nest  building,  and  deco- 
rative adornment  (1925,  pp.  320  ff.). 

Kohler  took  considerable  pains  to  dis- 
prove the  assumption  that  the  tendency  or 
acquired  ability  of  the  chimpanzee  to  ar- 
range boxes  in  pyramidal  form  in  order  to 
obtain  suspended  food,  or  to  use  sticks  in 
practically  serviceable  ways,  is  instinctive 
or  impulsive  rather  than  intelligent  (1925, 
p.  144). 

We  have  labored  thus  to  say  something 
about  instinct  because,  despite  paucity  of 
information,  it  is  obviously  of  fundamental 
importance  to  discover  the  history  as  well 
as  the  characteristics  of  activities.  Not  until 
this  is  achieved  for  the  chimpanzee,  as  for 
any  other  type  of  organism,  can  the  terms 
instinct  and  habit  be  applied  with  assur- 
ance and  accuracy.  It  is  awkward  indeed 
to  avoid  their  use;  yet  even  the  awkward- 
ness of  our  description  may  have  certain 
practical  value  as  disagreeably  emphasizing 
the  inadequacies  of  our  knowledge  of  even 
the  most  readily  observed  and  most  obvi- 
ously important  activities  of  the  chimpan- 
zee. 

DOMESTICATION 
We  have  discovered  nothing  in  our  study 
of  the  Hterature  to  justify  the  assumption 
that  the  chimpanzee,  prior  to  experience  of 
man's  destructiveness,  was  unafraid;  but 
the  possibility  is  not  precluded.  For  long 
before  the  white  man  entered  its  habitat, 
the  black  man  may  have  aroused  its  sus- 
picions. Human  experience  through  the  ages 
has  amply  demonstrated  that  when  cap- 
tured young  it  may  be  tamed,  rendered  gen- 
tle, and  trained  with  considerable  ease  and 
facility.  The  more  advanced  the  age,  the 
more  difficult  are  these  processes.  Often  it  is 
asserted  that  a  wild  chimpanzee  captured 
when  mature  cannot  be  tamed.  We  doubt 
not  that  exceptions  are  discoverable.  Dur- 
ing the  last  two  hundred  years  undoubtedly 
thousands  of  these  animals  have  been  cap- 
tured and  in  varying  ways  trained.  Yet 
never,  so  far  as  the  literature  reveals,  has 
an  individual  been  subjected  to  servitude  or 
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truly  domesticated.  Some  at  least  of  the 
reasons  for  the  failure  of  efforts  toward 
domestication  will  appear  in  the  following 
paragraphs. 

Domestication,  as  contrasted  with  taming 
or  gentling,  means,  we  take  it,  the  subjuga- 
tion of  an  animal  to  the  will  of  man  and 
conversion  of  its  activities  or  the  products 
of  its  activities  to  human  uses.  There  is  a 
strange  dearth  of  discussions  of  this  pos- 
sible relationship  of  the  chimpanzee,  or  in- 
deed of  any  anthropoid  ape,  to  man.  A  sin- 
gle general  article  has  come  to  our  attention 
and  we  favorably  mention  it  as  a  suitable 
introduction  to  the  subject.  It  is  Gudger's 
Monkeys  Trained  as  Harvesters:  Instances 
of  a  Practice  Extending  from  Remote  Times 
to  the  Present.  Although  in  the  main  Gudger 
considers  evidences  of  domestication  of  the 
infra-anthropoid  primates,  in  the  following 
paragraphs  he  offers  certain  ancient  refer- 
ences to  the  chimpanzee: 

Edward  Tyson  closes  his  Philosophical  Essay 
cancerning  the  Pygmies  of  the  Ancients,  published 
in  1694,  with  a  reference  to  the  activities  of 
certain  trained  monkeys  as  recounted  by  three 
authors  antedating  him.  Instead  of  giving  this 
citation,  the  authors  concerned  will  be  quoted  di- 
rectly. It  is  perhaps  needless  to  caution  the  reader 
that  they  wrote  at  a  time  when  nature-faking  was 
not  condemned  as  it  is  today. 

In  1670,  Olfert  Dapper  published  his  book  on 
Africa,  and  in  his  description  of  "Sierra-Liona"  is 
found  the  statement  appended  below.  There  is  no 
evidence  that  Dapper  ever  visited  Sierra  Leone, 
nor  is  there  any  to  show  from  whom  he  got  his 
information  though  he  may  have  known  of  the 
citation  immediately  following  this  one.  His  words 
are: 

"Three  kinds  of  monkeys  are  found  here;  and 
there  is  one,  of  a  certain  species  they  call  Baris, 
which  they  catch  when  little;  raise,  and  train  so 
well,  that  these  monkeys  can  give  almost  as  much 
service  as  slaves.  Ordinarily  they  walk  quite  erect 
like  men.  They  can  grind  millet  in  the  mortar, 
and  go  to  draw  water  in  a  pitcher.  When  they 
fall  down,  they  show  their  pain  by  cries.  They 
know  how  to  turn  the  spit,  and  to  do  a  thousand 
clever  little  tricks  which  greatly  amuse  their  mas- 
ters." 

Going  back  still  farther,  in  Petri  Gassendi's  life 
of  the  French  scholar,  Peiresc,  published  in  1641, 
is  found  the  following  interesting  statement  which 
agrees  with  the  foregoing,  in  so  far  as  the  au- 
thor's very  unclassical  Latin  can  be  made  out. 


Peiresc  was  informed  by  a  certain  physician 
named  Natalis,  that  in  Guinea  a  particular  kind 
of  monkey  called  Baris  was  of  so  gentle  a  disposi- 
tion that  it  could  be  readily  trained,  taught  to 
wear  clothes,  play  on  a  pipe,  husk  grain  in  a 
mortar,  assist  in  keeping  the  house  swept  and  in 
order  and  in  performing  various  other  menial 
services.  (Gudger,  1923,  pp.  275-276.) 

So  much  for  historical  perspective.  We 
hasten  to  present  examples  of  more  recent 
observation  and  report.  Boitard  (1842,  p. 
6),  on  the  basis  of  native  reports,  says  the 
chimpanzee  in  captivity  may  render  as  good 
service  as  a  negro,  and  of  a  particular  speci- 
men seen  at  Loango,  that  she  fetched  water 
in  a  gourd,  wood  from  the  forest,  swept, 
made  the  beds,  turned  the  spit,  and  ren- 
dered other  like  domestic  services.  Possess- 
ing the  earmarks  of  rumor  instead  of  ob- 
servationally  established  fact  are  also  the 
references  to  domestication  found  in  Reade 
(1864,  p.  184).  In  the  interior  of  Sierra 
Leone  it  is  commonly  reported  that  the 
chimpanzee  is  tamed  by  the  natives,  w^ho 
teach  it  to  pound  maize  in  mortars  and  to 
fetch  water.  This  author  with  insight  adds 
that  the  statement  is  badly  authenticated. 

These  few  examples  will  suffice  to  indi- 
cate the  inadequacy  of  information.  The 
evidences  of  true  domestication  are  few  and 
relatively  untrustworthy.  Whv  this  is  the 
case  we  shall  attempt  to  indicate  bv  describ- 
ing certain  characteristics  of  the  chimpan- 
zee which  obviously  enough  in  a  measure 
explain  the  difficulty  of  domestication.  Al- 
thouo^h  from  our  own  work  we  mio^ht  cite 
essentially  similar  observations,  we  have 
not  published  them  in  detail ;  and  we  there- 
fore take  from  Kohler  a  description  of  the 
behavior  of  a  chimpanzee  captive  which  is 
characteristic  and  illuminating. 

When  one  tries  to  make  an  ape  do  something 
which  he  does  not  feel  like  doing,  the  effect  of  this 
pressure,  as  a  rule,  is  merely  that  the  greatest 
opposition  is  offered  against  doing  what  is  wanted, 
just  as,  while  it  is  possible  to  pull  a  chimpanzee's 
arm  in  play,  the  moment  the  pulling  in  any  way 
restricts  its  liberty,  the  muscles  are  at  once  tight- 
ened in  the  opposite  direction.  Xone  of  the  ani- 
mals were  as  obstinate  as  Sultan,  and  his  be- 
haviour, when  I  wanted  to  force  him  to  perform 
a  test,  was  like  that  of  a  wayward  child.  One 
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day,  when  he  had  begun  lazily  to  make  a  choice 
between  two  objects  and  I  applied  pressure,  I 
found  it  impossible  to  make  him  do  anything  any 
more,  not  even  to  take  in  his  hand  the  stick  with 
which  he  was  to  choose.  The  other  animals  were 
fed,  but  not  Sultan,  and  still  he  would  not  touch 
the  stick,  although  he  would  have  been  able  to 
get  his  food  with  it  immediately.  I  put  the  others 
to  bed  and  still  Sultan  remained  stiff-necked. 
Then  from  a  hiding-place  I  noticed  the  following: 
when  evening  came  and  it  grew  colder  and  less 
comfortable,  he  at  last  took  the  stick,  scraped 
around  the  ground  in  his  room  with  it,  but  ex- 
actly in  the  opposite  direction  from  where  the 
test-objects  were.  After  a  time  he  pushed  it 
through  the  bars,  and  scratched  about  sideways 
in  the  sand,  as  though  he  were  playing.  Then  he 
dropped  the  stick  again,  but  after  a  few  moments 
picked  it  up,  and  so  it  went  on,  until  at  last  he 
made  the  simple  choice  and  the  right  one,  which 
I  had  demanded  of  him.  When  I  had  put  him 
into  his  sleeping-den,  there  was  a  frenzied  scene  of 
reconciliation,  such  as  I  have  before  described. — 
The  same  animal  behaves  quite  extraordinarily, 
when  one  tries  to  teach  him  something  in  which 
he  is  not  interested.  Once,  it  was  demanded  of 
him,  in  the  evening  after  all  the  animals  had  been 
fed,  to  collect  all  the  fruit  skins  which  were  lying 
about,  and  put  them  in  a  basket.  He  quickly 
grasped  what  was  required  of  him,  and  did  it — 
but  only  for  two  days.  On  the  third  day  he  had 
to  be  told  every  minute  to  go  on;  on  the  fourth, 
he  had  to  be  ordered  from  one  banana  skin  to 
the  next,  and  on  the  fifth  and  following  days  his 
limbs  had  to  be  moved  for  every  movement, 
seizing,  picking  up,  walking,  holding  the  skins 
over  the  basket,  letting  them  drop,  and  so  on, 
because  they  stopped  dead  at  whatever  place  he 
had  come  to,  or  to  which  he  had  been  led.  The 
animal  behaved  like  a  run-down  clock,  or  like 
certain  types  of  mentally-deficient  persons,  in 
whom  similar  things  occur.  It  was  impossible 
ever  to  restore  the  matter-of-fact  ease  with  which 
the  task  had  at  first  been  accomplished.  I  was 
also  never  able  to  achieve  any  essential  improve- 
ment in  the  period  of  my  presence  on  the  island 
by  frequently  repeating  prohibitions  and  support- 
ing them  by  punishment.  (Kohler,  1925,  pp.  307- 
309.) 

At  once  typical  and  highly  significant, 
this  behavior  gives  us  the  key  to  the  chim- 
panzee's relation  to  man,  and  especially  to 
its  resistance  to  domestication.  Naturally 
or  artificially  acquired  interests  play  their 
conspicuous  role  in  motivation  of  the  ani- 
mal, but  when  under  compulsion  it  is  re- 
quired to  perform  an  act  regularly  and  re- 
peatedly, it  strongly  resists  and  exhibits  not 


only  stubborn  determination  to  have  its 
own  way  but  at  times  also  ill  temper.  An 
important  pedagogical  lesson  may  well  be 
taken  from  this  description  of  anthropoid 
behavior;  namely,  that  natural  interest  is 
more  valuable  than  compulsion  and  that 
pedagogical  procedure  should  endeavor  to 
use  natural  interests  and  to  augment  and 
create  them.  Lacking  the  factor  or  factors 
of  natural  interest,  motivation  is  likely  to 
be  unsatisfactory. 

We  conclude  then,  again  tentatively  in- 
stead of  dogmatically,  that  the  chimpanzee 
is  relatively  incapable  of  domestication  and 
that  its  services  to  man  are  likely  to  be  of 
entirely  different  order,  perhaps  chiefly  be- 
cause of  its  nearer  approach  to  the  tem- 
peramental and  intellectual  characteristics 
of  man,  than  those  of  either  ordinary  house 
pets,  such  as  the  cat  and  dog,  or  domesti- 
cated cattle. 

But  when  we  turn  from  the  problem  of 
domestication  to  that  of  training  for  stage 
performance  or  tricks  which  involve  some- 
thing in  the  nature  of  play  acting,  the  story 
is  very  different.  An  abundance  of  well- 
authenticated  observations  justify  the  as- 
sertion that  the  animal  is  a  natural  actor. 
Intelligent  specimens  are  readily  trained 
and  take  delight  in  their  performances.  In 
fact,  the  chimpanzee  is  by  all  odds  the  most 
docile  of  the  anthropoid  apes  and  the  most 
valuable  as  a  stage  performer.  During  the 
centuries  many  specimens  in  Europe  and 
America  have  become  well  known  and  the 
characteristics  and  performances  of  several 
of  them  have  been  described  often  in  popu- 
lar and  scientific  publications.  In  our  cita- 
tion of  authorities  below  we  have  neglected 
the  purely  popular  accounts  and  have  men- 
tioned but  a  few  of  the  approximately  sci- 
entific sources  of  information:  Hagenbeck 
(1909),  Knauer  (1915),  Marbe  (1916-17), 
Heck  (1922),  Sheak  (1923,  1924),  Horna- 
day  (1922, 1925). 

DISEASES  AND  DISABILITIES 

Of  the  diseases  and  disabilities  of  the  free 
wild  chimpanzee  next  to  nothing  is  known, 


240 


A  STUDY  OF  ANTHROPOID  LIFE 


and  of  (hose  in  captivity  too  little  for  our 
safe  practical  j^^uidance.  At  the  end  of  the 
last  century  Keith  (1896,  p.  258)  in  brief 
comment  on  the  status  of  the  pathology  of 
the  chimpanzee  could  write:  "Nothing  is 
known  of  the  diseases  to  which  the  chim- 
panzee is  subject  in  its  native  surroundings ; 
in  Europe  it  commonly  falls  a  prey  to  dis- 
eases of  the  respiratory  system."  And  in 
support  of  this  statement  only  four  refer- 
ences were  offered. 

A  quarter  of  a  century  later  Sonntag  in 
a  monographic  account  of  an  individual 
specimen  virtually  repeated  Keith's  state- 
ments, and  added  to  respiratory  disorders 
diseases  of  the  digestive  and  skeletal  sys- 
tems. As  a  significant  exhibit  he  offered  a 
list  of  the  thirty-four  specimens  deceased  in 
the  London  Zoological  Gardens  between 
1882  and  the  date  of  writing,  1923,  a  period 
of  approximately  forty  years.  Length  of  life 
in  the  Gardens  and  the  cause  of  death  are 
recorded.  For  these  animals  the  longest 
period  of  life  in  the  Gardens  was  ten  years 
and  ten  months,  the  shortest  three  days. 
The  average  for  the  group  was  slightly  less 
than  two  years.  Given  as  causes  of  death 
are:  ulcers  of  the  tongue,  bronchial  pneu- 
monia, acute  bronchitis,  tuberculosis,  ty- 
phoid fever,  peritonitis,  hypertrophied  liver, 
debility  (probably  anemia),  colitis,  chronic 
arthritis,  trauma,  and  fracture  of  the  skull. 
(Sonntag,  1923,  pp.  418-419.) 

In  a  semi-popular  consideration  of  the 
subject.  Heck  (1922,  pp.  676-677)  refers 
particularly  to  a  disease  of  the  skin,  symp- 
toms of  which  are  dryness  and  loss  of  hair, 
diseases  of  the  bones,  of  the  gums  and  teeth, 
inflammation  of  the  intestines,  anemia,  tu- 
berculosis, and  intestinal  parasites.  It  may 
be  remarked  that  in  general  the  diseases 
commonly  referred  to  as  appearing  in  cap- 
tive chimpanzees  are  such  as  are  traceable 
to  infection,  improper  or  inadequate  diet, 
and  insufficient  or  otherwise  unsatisfactory 
supply  of  water,  fresh  air,  and  sunlight. 

The  practical  experience  of  Sokolowsky 
(1908,  p.  56)  in  the  main  confirms  the 
statements  of  Heck.  The  animals  by  Soko- 


lowsky are  characterized  as  peculiarly  sen- 
sitive to  drafts  and  liable  to  colds,  inflam- 
mation of  the  lungs,  intestinal  diseases,  and 
dry,  scaly  condition  of  the  skin  which  de- 
mands frequent  treatment  with  oils  and 
warm  baths  in  soapy  water. 

The  experience  of  the  several  anthropoid 
laboratories  and  observation  stations  is  lit- 
tle in  point  because  relatively  few  specimens 
have  been  kept  and  still  fewer  lost  by 
disease  or  accident.  Nevertheless,  certain 
statements  may  be  taken  with  profit  from 
reports  emanating  from  these  establish- 
ments. 

In  the  Kindia  Station  of  the  Pasteur  In- 
stitute, chimpanzees,  and  presumably  also 
other  primates,  are  being  used  for  experi- 
mental studies  of  tuberculosis,  with  intent 
to  develop  a  serum  which  will  immunize 
human  beings.  It  is  further  stated  (Honore, 
1927,  p.  409)  that  in  the  Paris  laboratories 
of  the  Pasteur  Institute  various  primates 
are  being  used  to  promote  studies  of  infan- 
tile paralysis,  encephalitis  lethargica,  and 
cancer.  The  Director  of  the  Institute,  Cal- 
mette,  referring  specifically  to  the  chimpan- 
zee, which  is  used  for  the  study  of  various 
medical  problems  in  the  Kindia  Station,  has 
made  the  following  significant  statement: 

It  seems  that  all  microbic  maladies  of  the  hu- 
man race  can  be  transmitted  to  chimpanzees,  and 
that  many  of  them  are  transmissible  to  the  lower 
apes.  This  is  true  for  syphilis,  typhoid  fever, 
cholera,  bacillic  and  amoebic  dysenteries,  exan- 
thematous  and  recurrent  typhus,  yellow  fever,  pes- 
tilence, acute  poliomyelitis,  measles,  scarlet  fever, 
smallpox,  trachoma,  pneumonia,  grippe.  It  is 
equally  true  for  maladies  produced  by  protozoa 
or  by  parasites :  trypanosomiasis,  leishmaniosis, 
bilharziosis.  (Calmette,  1924,  pp.  18-19.) 

Numerous  studies  of  parasites  of  the 
blood  and  intestines  of  the  chimpanzee  have 
been  made.  Malaria  occurs  in  it  as  in  man, 
but  there  appear  to  be  uncertainties  about 
transfer.  Important  references  to  these  spe- 
cial studies  are  Reichenow  (191 7),  Mesnil 
and  Roubaud  (191 7),  Blacklock  and  Adler 
(1922),  and  Adler  (1923). 

Adler  and  Clark  (1923)  described,  with 
particular  emphasis  on  resemblance  of  the 
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course  of  the  disease  to  that  in  the  human 
subject,  a  case  of  acute  ascending  paralysis. 

Of  considerable  value  are  the  experiences 
of  Rosalia  Abreu  with  her  large  colony  of 
captive  primates  at  Havana,  Cuba.  A  brief 
report  on  the  pathology  of  the  colony,  with 
indication  of  prevalent  diseases  and  modes 
of  treatment,  is  to  be  found  in  Yerkes'  gen- 
eral description  of  the  Abreu  experiment 
(1925,  pp.  235  ff.). 

With  reasonable  assurance  it  may  be  said 
that  the  chimpanzee  far  more  closely  than 
other  animals,  with  the  possible  exception 
of  the  orang-outan  and  gorilla,  resembles 
man  in  its  pathology.  It  is  subject  to  many 
diseases  which  are  prevalent  in  man,  and 
it  differs  so  radically  in  this  respect  from 
the  other  mammalia  that  for  its  treatment 
a  physician  instead  of  a  veterinarian  is  in- 
dicated. 

Disabilities  as  contrasted  with  diseases 
are  relatively  rare,  it  would  appear,  in  na- 
ture as  well  as  in  captivity,  for  the  animals 
are  dexterous  as  well  as  agile,  sure  of  grasp, 
and  unlikely  to  injure  themselves  in  the 
handling  of  dangerous  objects.  Few  indeed 
are  the  reports  of  disabilities  resulting  from 
falls,  cuts,  bruises,  bites,  or  similar  misad- 
ventures, as  compared  with  the  record  for 
man.  Presumably  such  accidents  tend  to  in- 
crease with  age,  yet  of  this  there  is  little 
evidence.  Again  we  take  a  page  from  the 
history  of  the  Abreu  colony. 

Injuries  and  diseases  must  be  faced  by  any  one 
who  undertakes  to  keep  monkeys  or  apes.  Al- 
though many  of  them  bear  close  resemblance  to 
our  own  physical  difficulties,  there  are  significant 
differences  which  it  is  useful  to  know  about. 

To  begin  with  injuries,  it  is  rarely  indeed  that 
they  are  self-inflicted,  or  that  by  untoward  acci- 
dent, in  handling  or  playing  with  objects  or  in 
running  about  or  chmbing,  the  animals  come  to 
harm.  Occasionally  they  cut  themselves  in  im- 
properly constructed  cages,  but  more  often  they 
are  hurt  either  in  play  or  in  serious  attack  by 
companions  or  other  animals.  Such  injuries  usu- 
ally are  trivial  and  readily  treated.  The  only  pre- 
cautions exercised  at  Quinta  Palatino,  and  they 
are  wholly  approved  by  the  experience  of  the 
writer,  are  cleanliness  and  the  application  of  some 
bad-tasting  or  ill-smelling  antiseptic  preparation 
which  is  at  once  useful  to  keep  the  wound  free 
from  dirt  and  to  prevent  the  animal  or  its  com- 


panions from  disturbing  it.  Broken  bones.  Madam 
Abreu  says,  are  rare  in  her  experience  and  are  al- 
most always  the  result  of  fighting.  Except  in  the 
case  of  dire  necessity,  bandaging  is  undesirable, 
first  because  unnecessary,  and  second  because  the 
animal,  unless  constantly  watched,  may  do  more 
harm  in  its  attempts  to  remove  the  bandage  than 
would  result  from  leaving  the  wound  open.  Severe 
cuts  and  broken  bones  should  be  treated  with  the 
technique  of  human  surgery.  The  use  of  local 
anaesthetics  Madam  Abreu  approves,  but  she 
strongly  advises  against  chloroform  and  ether  as 
general  anaesthetics.  (Yerkes,  1925,  pp.  234-235.) 

Von  Oertzen  (19 13,  pp.  17-18)  reports 
two  cases  of  accident  which  we  believe  indi- 
cate important  physical  characteristics  of 
the  animal.  The  one  is  of  a  young  chimpan- 
zee with  broken  arm.  The  fracture  in  four- 
teen days  was  completely  healed  and  the 
arm  ready  for  use.  Another  specimen,  sup- 
posedly about  eight  years  old,  after  falling 
some  fifty  meters  from  a  tree,  turning  over 
and  over  in  the  air  and  landing  with  a  crash, 
jumped  up  and  went  about  its  business  with 
no  other  evidence  of  disturbance  than  a 
bleeding  nose. 

Behavior  during  illness,  and  especially 
the  attitude  of  the  chimpanzee  toward  hu- 
man attendants,  is  of  very  great  psychologi- 
cal interest  and  importance.  We  believe  that 
certain  psychobiological  characteristics  of 
the  animal  are  well  exhibited  by  an  excep- 
tionally interesting  detailed  account  of  the 
habits  and  illness  of  a  specimen  estimated 
to  be  fifteen  months  old,  which  early  in  the 
last  century  was  exhibited  in  the  London 
Zoological  Gardens.  This  extraordinarily  il- 
luminating report  we  owe  to  one  Youatt,  a 
physician. 

On  the  following  day  he  was  quite  well,  and  so 
he  continued  until  February  the  27th,  when  his 
appetite  failed;  he  was  restless;  he  had  an  anxious 
countenance;  and  his  paw  when  he  gave  it  to  me, 
for  by  this  time  he  and  I  were  sworn  friends,  was 
hot.  There  was  no  apparent  local  affection.  He 
was  feverish.  I  ordered  two  drachms  of  the  sirup 
of  buckthorn  to  be  given  in  his  tea.  Several  medi- 
cal gentlemen  afterwards  met  me  in  consultation. 
Pallidness  was  stealing  over  his  dark  face ;  his  ears 
were  lividly  pale,  and  his  countenance  expressed 
much  anxiety  and  debility.  He  would  play  a  little 
when  we  coaxed  him,  but  he  was  becoming  irri- 
table. Another  dose  of  the  buckthorn  was  or- 
dered   29th.  The  symptoms  had  increased;  his 
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medicine  has  not  produced  the  desired  effect. 
Double  the  ciuantity. 

March  ist.  He  must  be  coaxed  to  take  the  least 
particle  of  food.  His  bowels  are  not  yet  thor- 
oughly opened.  Give  two  grains  of  calomel  at 
noon,  and  two  drachms  of  the  buckthorn  at 
night.  [March]  2nd.  The  medicine  has  operated 
well,  and  the  feces  were  exceedingly  offensive.  A 
little  better.  He  ate  an  apple,  but  he  is  continu- 
ally coaxing  to  be  nursed. 

[March]  3d.  More  disinclination  for  food.  A 
surgeon  joined  me  in  consultation.  It  seemed  to  us 
to  be  a  case  of  infantile  fever,  without  any  local 
determination.  Two  grains  of  the  white  anti- 
monial  powder  morning  and  night. 

[March]  6th.  Apparent  improvement.  The  pulse 
has  fallen  to  96 ;  but  his  temper  is  changed,  and 
he  is  rapidly  wasting.  Yesterday  as  soon  as  I 
entered  the  room  he  stripped  up  his  sleeve, 
showed  me  the  puncture  of  the  lancet,  and  scolded 
at  me;  and  when  I  offered  him  my  hand,  he  tried 
to  draw  it  through  the  bars  in  order  to  punish 
me.  He  did  the  same  to-day,  but  after  much 
coaxing  we  again  were  friends.  The  bowels  are 
confined.  Give  two  grains  of  calomel,  and,  two 
hours  afterwards,  two  drachms  of  the  buckthorn. 

[March]  7th.  The  medicine  operated  well,  and 
he  is  better.  He  again  showed  me  the  mark  of  the 
lancet,  but  he  immediately  afterwards  offered  me 
his  hand,  and  intimated  that  he  forgave  me.  An- 
other surgeon  of  repute  saw  him,  and  pronounced 
it  to  be  a  case  of  teething:  but  I  could  not  find 
the  slightest  enlargement,  or  heat,  or  tenderness 
of  the  gums.  This  gentleman  did  not  approve  of 
the  calomel;  it  was  therefore  discontinued,  but 
the  antimonial  powder  was  given  as  before. 

[March]  8th.  He  scarcely  touches  milk;  he  will 
not  eat,  and,  altogether,  he  is  worse.  The  bowels 
not  acting,  I  once  more  gave  him  his  calomel, 
and  the  antimonial  at  night. 

[March]  gth.  The  calomel  has  caused  the 
evacuation  of  a  load  of  pultaceous  feces  .  .  .  ; 
but  he  is  very  low  and  dull.  A  surgeon  who  had 
previously  seen  him,  again  met  me  in  consulta- 
tion. We  fancied  that  we  felt  a  slight  enlarge- 
ment now  of  the  posterior  part  of  the  upper  gum 
on  the  right  side;  and  there  not  being,  even  to 
the  present  moment,  the  slightest  indication  of  any 
other  local  affection,  except  that  I  fancied  that 
his  head  felt  a  little  hot,  we  determined  to  treat 
it  as  a  case  of  teething.  The  gums,  above  and  be- 
low, and  on  both  sides,  were  deeply  lanced,  and 
on  the  right  side  of  the  upper  jaw  I  did  cut  down 
on  a  tooth.  Give  him  half  a  drachm  of  calcined 
magnesia  in  the  morning,  and  two  grains  of  anti- 
monial powder  at  night. 

[March]  loth.  A  great  change  has  taken  place 
since  last  night.  The  pallid  look  has  returned,  with 
an  increased  pitiable  expression  of  the  counte- 


nance. The  strength  is  altogether  gone.  He  will 
not  sit  up  above  a  minute  at  a  time.  He  would 
not  drink  the  milk  in  which  his  magnesia  was 
put,  and  therefore  it  was  forced  upon  him ;  and 
now  he  is  suspicious  of  every  body,  and  will  not 
touch  the  slightest  portion  of  food.  Try  the  mag- 
nesia once  more  in  a  little  tea,  but  never  again 
drug  his  milk.  He  will  not  touch  his  tea;  then 
force  the  medicine  upon  him,  and  give  him  two 
grains  of  ginger  in  each  dose  of  the  magnesia. 
After  the  first  rJose  he  had  a  copious,  but,  for  the 
first  time,  a  mucous  discharge  per  anum,  and 
tinged  with  blood,  and  then  he  appeared  to  be 
sadly  depressed,  p.m.  A  little  revived.  The  feces 
are  now  almost  the  colour  of  bile,  with  flocculi 
of  coagulated  milk.  Give  to-night  half  a  drachm 
of  calcined  magnesia,  with  the  same  quantity  of 
the  sirup  of  white  poppies. 

[March]  14th.  Better.  He  recognises  me  the 
moment  I  enter  the  room ;  he  climbs  his  tree 
when  bid;  feces  natural,  but  his  pulse  still  120.  He 
is  fond  of  his  asses'  milk.  Continue  treatment. 

[March]  15th.  Much  improved.  He  recognises 
every  old  friend  with  his  usual  chuckle,  and  has 
eaten  a  little  bread  and  butter.  Give  him  as  much 
asses'  milk  as  he  likes.  One  of  the  surgeons 
recommended  small  doses  (five  minims)  of  the 
liquor  potassae  in  his  milk,  with  a  little  ginger.  I 
pleaded  for  a  holiday  for  him,  at  least  for  one 
day. 

[March]  i6th.  Going  on  satisfactorily.  He  will 
not  eat,  but  drinks  plenty  of  milk.  He  is  to  have 
his  potash  to-day,  which  sadly  disagreed  with 
him.  He  vomited  twenty  times,  with  a  few 
streaks  of  blood.  The  feces  were  likewise  tinged 
with  blood.  Give  three  times  daily  half  a  scruple 
of  prepared  chalk,  with  two  grains  of  ginger,  and 
two  drops  of  the  "black  drop." 

[March]  i8th.  The  sickness  and  purging  have 
ceased,  and  the  poor  fellow  is  a  little  more  lively, 
and  takes  milk  both  of  the  cow  and  the  ass.  Con- 
tinue medicine. —  [March]  19th.  Drinks  his  milk 
with  appetite,  notices  every^  one  about  him,  and  is 
better  tempered;  but  he  refuses  the  choicest  fruits, 
and  touches  nothing  soHd.  He  also  coughs.  I 
would  rather  anything  than  this.  Rest  awhile. 

[March]  21st.  The  disease  has  essentially 
changed  its  character.  I  can  hear  him  breathe  at  a 
considerable  distance,  and  the  cough  is  more  fre- 
quent and  painful.  His  pulse  is  150,  and  he  is 
sadly  weak.  He  is  half  unconscious,  except  that 
on  being  touched,  or  even  looked  at,  he  breaks 
into  fretfulness  and  screaming.  We  put  him  into  a 
warm-bath,  but  he  struggled  and  screamed,  and 
was  speedily  taken  out.  Feces  natural.  Give  him 
half-drop  doses  of  the  "black  ckop,''  with  two 
grains  of  ginger,  three  times  every  day.  Dilute 
his  milk,  and  offer  it  to  him  more  frequently. 
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[March]  22d.  Does  not  breathe  so  laboriously, 
nor  cough  so  frequently  or  painfully,  and  the 
pulse  is  140,  but  as  weak  and  thready  as  ever;  he 
is,  however,  still  more  lost  to  surrounding  objects. 
My  valued  medical  friend  met  me  at  the  gardens. 
We  both  thought  that  the  only  chance  of  suc- 
cess lay  in  rousing  the  animal  power  by  some 
mild  stimulant,  and  we  determined  to  give  him 
a  couple  of  drachms  of  ginger  tea  three  times  in 
the  day,  coaxing  him  to  take  diluted  milk  fre- 
quently. In  the  evening  he  seemed  better,  but 
though  he  brightened  up  for  a  moment  or  two, 
his  eyes  speedily  closed,  and  he  looked  as  if  he 
were  dying. — [March]  23d.  He  seems  a  little  bet- 
ter. In  the  evening  he  chmbed  up  his  tree  of  his 
own  accord.  Continue  the  ginger  tea. 

[March]  24th.  Cheerful;  evident  appetite;  but 
his  countenance  still  more  pallid.  In  the  afternoon 
there  was  a  sad  change.  The  face  was  blanched; 
eyes  sunk  and  almost  closed;  the  lower  lip  fell, 
and  he  scarcely  noticed  any  one.  His  milk,  how- 
ever, he  would  slowly  sip  when  put  to  his  mouth, 
a  tablespoonful  at  a  time.  His  pulse  felt  with  the 
greatest  difficulty,  and  it  fluttered  most  singularly. 
His  feces  begin  to  pass  involuntarily.  Double  the 
stomachic. 

[March]  25th.  Hope  has  now  quite  fled.  The 
only  notice  which  he  takes  even  of  his  old  nurse, 
who  loved  him  almost  as  if  he  were  her  child,  was 
to  slowly  open  his  eyes,  and  gaze  piteously  for  a 
moment  on  her  or  his  keeper;  then  the  lid 
drooped,  and  a  feeble  breathing  and  a  faint  moan 
were  the  only  indications  of  life. 

At  eleven  o'clock  at  night  he  all  at  once  roused 
himself,  and  began  to  scream  violently.  He  was 
wrapped  in  a  blanket,  and  held  on  the  lap  of  his 
keeper,  to  whom  he  clung  closely,  frequently 
feebly  raising  his  head  and  gazing  piteously  on 
his  face,  during  about  an  hour,  when  the  screams 
lessened,  and  assumed  a  painful  resemblance  to 
the  cries  of  a  sinking  infant.  By  two  o'clock,  on 
the  following  morning,  they  had  gradually  sub- 
sided. He  then  attempted  to  free  himself  from 
the  blanket,  which,  with  assistance,  he  accom- 
plished; then  with  an  effort,  of  which  a  moment 
before  he  seem.ed  to  be  incapable,  he  flung  his 
arms  around  the  keeper's  neck,  clenched  his  hands 
for  firmer  hold,  threw  back  his  head  a  little, 
brought  it  before  that  of  the  keeper,  gazed  in- 
tensely on  his  face,  with  a  remarkable  expression, 
so  continued  for  one  or  two  minutes,  gradually 
loosened  his  hold,  let  fall  his  arms,  and  died  with- 
out a  struggle. 

He  was  examined  on  the  following  day.  I  could 
not  be  present,  but  Mr.  Martin  favoured  me  with 
an  account  of  the  post-mortem  appearances.  "The 
death  resulted  from  great  visceral  disease.  The 
spleen  was  tuberculated,  and  united  to  the  adja- 
cent viscera  by  strong  adhesions.  The  lower  por- 
tion of  the  ileum  was  extensively  ulcerated,  and 
in  several  places  the  coats  of  the  intestines  were 


completely  destroyed,  and,  had  it  not  been  for 
extensive  adhesions  at  this  part,  the  contents  of 
the  bowels  must  have  escaped  into  the  abdominal 
cavity.  The  caecum  also  participated  in  the  disease." 
The  mesenteric  glands  were  morbidly  enlarged, 
and  the  hver  was  diseased,  its  colour  being  of  a 
grayish  yellow,  exhibiting  the  minute  portal  ves- 
sels gorged  with  blood.  The  lungs  were  tolerably 
healthy,  but  the  substance  somewhat  firmer  than 
in  their  natural  state.  They  may  be  said  to  have 
been  hepatized  in  a  sHght  degree ;  they  were,  how- 
ever, unobstructed.  Dentition  had  nothing  at  all 
to  do  with  the  affair."  (Youatt,  1835-36,  pp.  204- 
206.) 

The  literature  contains  many  interesting 
and  useful  accounts  of  the  behavior  of  sick 
chimpanzees.  All  agree  in  indicating  a  child- 
like attitude  of  dependence  and  trust  in  hu- 
man attendants.  These  statements  of  course 
apply  primarily  to  immature  animals.  It  is 
relatively  difficult  to  deal  with  the  adult, 
but  it  also  becomes  amenable  to  medical  or 
surgical  attention,  and  at  times,  as  we  shall 
now  attempt  to  show  by  citation  of  au- 
thorities, highly  cooperative. 

Nothing  perhaps  is  more  highly  indica- 
tive of  the  resemblance  of  this  ape  to  man 
in  mental  constitution  than  its  attitude 
toward  man  when  it  is  in  trouble.  There  is 
not  only  a  sense  of  dependence  but  a  degree 
of  subordination  and  desire  to  cooperate 
which  are  truly  astonishing. 

Quoting  one  Doctor  Martini,  Heck  re- 
ports behavior  during  an  operation. 

"After  consultation  with  a  coheague,  an  opening 
into  the  tissues  by  an  incision  at  the  top  of  the 
larynx  was  recognized  as  practically  necessary.  This 
advice  was  easily  obtained,  but  the  kind  and  man- 
ner of  its  execution  were  difficult.  Each  movement 
of  the  suffering  animal  during  the  difficult  opera- 
tion might  give  the  knife  a  fatal  or  at  least  a 
harmful  direction.  Anesthetizing  with  chloroform 
was  in  consequence  of  the  serious  condition  of  the 
lungs  forbidden.  Chloral-hydrate  used  tentatively 
in  a  dose  of  three  grams  scarcely  caused  a  half 
sleep  but  not  unconsciousness.  After  three  hours  of 
unsuccessful  waiting  we  finally  went  at  the  work. 
Four  men  held  the  animal  in  vain.  Exercising  all 
his  strength  the  chimpanzee  shoved  the  people  to 
one  side  and  did  not  cease  to  rave  until  the  omi- 
nous people  had  been  shown  to  the  door.  What 
could  not  be  obtained  by  force  was  now  to  our 
astonishment  freely  accorded.  Quieted  again  by 
soothing  words  and  caresses,  the  suffering  animal, 
without  opposition,  allowed  a  thorough  investi- 
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gation  of  the  swelling  of  the-  neck  and  even  in- 
vited my  hand  to  make  it  by  his  pleading  look. 
This  suggested  to  us  that  we  might  dare  the  opera- 
tion without  the  help  of  anesthetics  and  without 
any  bonds.  Sitting  upon  his  keeper's  lap  the  ape 
bent  his  head  backwards  and  willingly  kept  it  in 
this  position.  The  necessary  cut  was  rapidly  made, 
the  animal  neither  shrank  nor  gave  any  sound  of 
pain."  (Heck,  1922,  p.  669.) 

Wholly  consistent  with  the  observations 
of  Heck  arc  those  of  Terrier  (1903,  p.  414) 
who  in  performing  dental  operations  on  a 
trained  chimpanzee  named  "Consul"  de- 
cided to  try  to  win  the  confidence  of  the 
animal  instead  of  having  it  forcibly  held 
during  dental  treatment.  He  reports  that 
his  method  was  remarkably  successful,  for 
he  so  far  won  over  his  subject  that  it  would 
quietly  and  without  restraint  permit  him  to 
f^ll  decayed  teeth  and  perform  extractions. 
The  animal  is  reported  as  approximately 
four  and  one-half  years  old.  Apparently  this 
is  an  excellent  instance  of  confidence  and 
cooperation  with  insight.  Looking  farther 
back  in  the  literature  of  the  subject  we  cite 
Warwick  (1832)  as  testifying  to  the  ready 
cooperation  of  a  sick  chimpanzee  when 
bleeding  and  blistering  were  necessary.  So 
common  are  reports  of  this  sort  that  we 
may  not  cite  them  exhaustively.  Instead  we 
shall  conclude  our  presentation  of  evidence 
with  certain  original  observations. 

While  the  writer  was  studying  Madam  Abreu's 
primates,  a  blood-transfusion  operation  was  per- 
formed in  an  attempt  to  save  the  life  of  one  of  the 
chimpanzees.  As  a  preliminary  to  the  operation  the 
blood  of  several  of  the  adolescent  chimpanzees  was 
examined  to  enable  the  physician  to  select  as  the 
"donor"  an  animal  whose  blood  was  of  the  same 
type  as  that  of  the  invalid.  The  several  animals 
behaved  quite  differently  in  the  operation.  Some 
struggled  violently  when  the  sample  of  blood  was 
taken  from  the  arm;  others  seemed  to  understand 
that  no  harm  was  to  be  done  them  and  cooper- 
ated as  might  a  person.  When  it  came  to  the  trans- 
fusion operation  itself  the  sick  chimpanzee  was  too 
weak  and  listless  to  struggle,  but  the  animal  whose 
blood  was  to  be  borrowed  was  a  healthy,  vigorous 
creature  whom  one  might  naturally  have  expected 
to  rebel  against  the  treatment  of  the  surgeons.  In- 
stead she  lent  her  aid  to  them  and  remained  virtu- 
ally quiet  throughout  the  operation.  The  physi- 
cians themselves  were  so  impressed  by  her  co- 
operation that  they  expressed  keen  regret  in  not 


having  secured  a  moving-picture  record  of  the 
operation  which  should  show  in  detail  the  behav- 
ior of  both  of  the  chimpanzees  involved. 

The  writer  can  match  these  instances  of  chim- 
panzee cooperation  with  human  attendants  or 
helpers  from  his  own  experience  with  a  pair  of 
young  chimpanzees  which  needed  medical  atten- 
tion. The  treatment  required  was  for  hookworm 
and  each  of  two  animals,  a  male  and  a  female,  was 
handled  and  treated  in  the  same  manner  and  with 
as  little  disturbance  and  discomfort  as  possible. 
The  little  male,  having  suffered  his  jaws  to  be 
wedged  apart  and  a  stomach  tube  inserted,  be- 
came quiescent  and  acted  throughout  the  treat- 
ment as  though  he  implicitly  trusted  the  wis- 
dom and  good  intentions  of  his  human  attend- 
ants. The  female,  on  the  contrary,  resisted  the 
treatment  at  every  stage  and  continued  to  struggle 
to  the  end.  Was  hers  lack  of  confidence  or  lack  of 
understanding?  From  the  above  description  it 
might  be  assumed  that  the  male  was  meek  and 
lacking  in  initiative  by  comparison  with  the  fe- 
male, but  as  a  fact  the  opposite  was  true ;  and 
apart  from  difference  in  intelligence  any  one  in- 
timately acquainted  with  the  two  animals  might 
naturally  have  predicted  that  the  male  would  re- 
sist to  the  limit  of  his  strength  and  the  female 
yield  cooperatively  to  the  demands  of  the  physi- 
cian. 

Evidences  such  as  have  been  presented  might  be 
multiplied  almost  indefinitely  from  the  experience 
of  Madam  Abreu  and  her  assistants  and  from  the 
observations  which  the  writer  has  himself  made  or 
has  found  in  the  records  of  reliable  investigators, 
but  there  is  no  point  in  doing  so.  It  will  serve  bet- 
ter in  extending  and  refining  our  knowledge  of  pri- 
mate intelligence  to  consider  other  aspects  of  be- 
havior and  other  relations  of  the  animals  to  man. 
(Yerkes,  1925,  pp.  80-82.) 

Accurate  measurements  of  body  tem- 
perature, pulse,  and  respiration,  their  varia- 
tions and  characteristics  in  the  chimpanzee, 
are  not  available.  The  following  authorities, 
however,  may  profitably  be  consulted: 
Keith  (1896),  Sonntag  (1923,  1924),  Fox 
(1923),  Calmette  (1924). 

CARE  IN  CAPTIVITY 

Practical  aspects  of  care  in  captivity 
might  readily  be  discussed  at  length,  for 
ample  information  is  afforded  by  the  lit- 
erature. Briefly  we  may  comment  on  three 
important  phases  of  the  care  of  captive 
chimpanzees:  cleanliness,  shelter,  and  nu- 
triment. 

A  hygienic  environment  is  absolutely  es- 
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sential.  The  animals  naturally  must  have 
adequate  space  and  facilities  for  personal 
cleanliness,  and  their  quarters  must  likewise 
be  maintained  in  hygienic  condition.  Thus 
only  may  they  be  expected  to  live  normally, 
healthfully,  and  free  from  parasites. 

The  long  prevalent  superstition  that 
tropical  animals  require  high  temperatures 
has  finally  been  destroyed,  and  it  is  now 
very  generally  admitted  that  a  chimpanzee, 
for  example,  readily  adapts  to  very  con- 
siderable variations  in  temperature  and  may 
be  kept  as  readily  and  as  healthfully  in 
temperate  as  in  torrid  climates.  Requisite 
are,  as  in  case  of  man,  shelters  to  protect 
from  drafts,  rain  or  snow,  direct  sunlight, 
and  sudden  changes  in  temperature.  Given 
such  protecting  shelters  to  which  the  animal 
may  retreat  in  case  of  need  and  in  order  to 
avoid  chilling,  an  open-air  life  even  in  the 
temperate  zone  is  demonstrably  desirable. 
Shelter  should,  of  course,  include  reasonable 
protection  from  human  infection.  Naturally 
suggested  as  arrangement  for  living  quar- 
ters is  a  sleeping  room  which  may  be  kept 
at  sixty  to  seventy  degrees  Fahrenheit,  and 
which  communicates  with  a  sunlit  fresh-air 
room  to  which  the  animal  may  at  any  time 
gain  access.  If  to  supplement  the  latter  an 
open-air  cage  of  considerable  dimensions  is 
available,  the  conditions  of  captivity  are  so 
much  the  more  favorable. 

Nutrition  presents  very  similar  problems 
in  chimpanzee  and  man.  Each  requires  what 
is  technically  described  as  a  balanced  ra- 
tion. This  may  be  provided  either  on  the 
basis  of  scientific  guidance  or  by  the  use  of 
a  very  considerable  variety  of  foods  and  the 
effort  thus  to  provide  in  adequate  amounts 
all  nutritional  elements  essential  to  health- 
ful life,  growth,  and  reproduction.  Natu- 
rally the  scientific  procedure  commends  it- 
self the  more  highly,  for  at  best  the  other  is 
hit  or  miss,  and  even  with  the  best  of  in- 


tentions and  seemingly  wise  selection  of 
foodstuffs  the  keeper  may  fail  to  meet  the 
requirements  of  his  captive  and  intestinal 
or  other  disorders  may  develop  or  repro- 
ductive activities  may  fail. 

There  is  no  lack  of  useful  contributions 
to  the  general  subject  of  the  care  of  captive 
chimpanzees.  Especially  valuable  are  the 
experiences  and  recommendations  of  direc- 
tors of  zoological  gardens  and  of  those  who 
have  been  responsible  for  laboratory  colo- 
nies. Unfortunately  no  single  author  has 
dealt  fully  and  authoritatively  with  the  sub- 
ject and  the  best  we  can  offer  the  reader  is  a 
page  from  the  history  of  the  Abreu  colony 
and  a  list  of  important  references. 

If,  then,  we  were  asked  to  sum  up  for  the  mis- 
tress of  Quinta  Palatino,  as  well  as  ourselves,  the 
essentials  of  success  in  keeping  and  breeding  the 
higher  primates,  we  should  emphasize  the  following 
points:  freedom,  or  reasonably  spacious  quarters; 
fresh  air  and  sunshine,  preferably  coupled  with 
marked  variations  in  temperature;  cleanliness  of 
surroundings  as  well  as  of  the  body ;  clean  and 
carefully  prepared  food  in  proper  variety  and 
quantity;  a  sufficient  and  regular  supply  of  pure 
water;  congenial  species  companionship  and  in- 
telligent and  sympathetic  human  companionship, 
which,  transcending  the  routine  care  of  the  ani- 
mal, provides  for  the  development  of  interest  if 
not  friendliness;  and,  finally,  adequate  resources 
and  opportunity  both  in  company  and  in  isolation 
for  work  and  play.  Given  these  conditions  of  cap- 
tive existence,  primates  originally  healthful  and 
normal  should  without  difficulty  be  kept  in  good 
condition  of  body  and  mind  and  should  naturally 
reproduce  and  successfully  rear  their  young. 
(Yerkes,  1925,  pp.  241-242.) 

Additional  suggested  sources  of  informa- 
tion on  care  of  the  captive  chimpanzee  are: 
Nissle  (1872),  Sanyal  (1892),  Garner 
(1896),  Sokolowsky  (1908),  Hagenbeck 
(1909),  Mitchell,  P.  Chalmers  (1911), 
Knauer  (1915),  Rothmann  and  Teuber 
(1915),  Heck  (1922),  Hornaday  (1922), 
Sheak  (1923),  Calmette  (1924),  Yerkes 
and  Learned  (1925),  Honore  (1927). 
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THE  social  life  of  the  wild  free  chim- 
panzee is  very  incompletely  and  un- 
certainly known,  whereas  there  is 
such  an  abundance  of  miscellaneous  infor- 
mation about  the  social  traits  and  relations 
of  captive  individuals  that  it  would  be  much 
easier  to  state  the  facts  in  a  book  than  in  a 
paragraph.  In  the  following  few  pages  we 
may  not  hope  to  do  more  than  exhibit  essen- 
tial characteristics  of  the  pattern  of  knowl- 
edge and  define  and  indicate  the  importance 
of  certain  problems  and  tasks  which  await 
the  ingenuity,  patience,  and  devotion  of  the 
investigative  master. 

With  assurance  it  may  be  stated  that  the 
chimpanzee  is  a  highly  social  creature  which 
lives  in  family  groups  or  small  bands  and 
which  only  exceptionally,  aside  from  senility 
or  ostracism,  lives  in  solitude.  This  is  the 
opinion  derived  from  observational  records, 
but  qualifications  as  usual  are  in  order. 
Some  of  them  we  shall  indicate  as  by  sam- 
pling we  review  important  contributions  of- 
fered during  the  last  few  decades. 

From  Rennie  (1838),  Sayers  (1839),  and 
Martin  (1841)  we  learn  only  of  the  gregari- 
ousness  and  sociability  of  this  great  ape.  In 
the  day  of  these  authors  there  evidently  was 
scant  and  uncertain  knowledge  of  the  essen- 
tial social  traits  of  the  wild  animal.  To 
search  still  more  remote  records  than  those 
cited  is  the  task  of  the  historian.  The  stu- 
dent of  anthropoid  life  may  more  profitably 
look  forward  than  backward. 

A  new  impetus  to  progress  was  given  by 
Savage  and  Wyman  (1843-44)  when  deny- 
ing the  applicability  of  the  term  gregarious 
they  described,  at  one  time,  the  observed 
tendency  of  the  animals  to  go  in  "pairs" 
more  often  than  in  "gangs"  (p.  384),  and  at 
another  the  prevalence  of  groups  of  five  to 
ten  individuals,  with  occasional  assemblages 
consisting  of  larger  numbers  (p.  385).  May 


these  seemingly  contradictory  statements  be 
taken  as  indicative  of  specific  or  local  dif- 
ferences and  does  not  the  usage  of  gregari- 
ousness  turn  on  definition?  Relevant  at  least 
to  the  first  of  these  questions  are  the  data 
offered  by  Du  Chaillu  (1861)  who  agrees 
with  Savage  and  Wyman  in  denying  gre- 
gariousness  in  the  chimpanzee,  and  supple- 
ments their  observations  by  indicating  that 
one  type,  the  "nshiego"  {Troglodytes  cal- 
vus),  goes  in  pairs  or  alone  instead  of  in 
companies  (p.  231);  whereas  another,  T. 
niger,  consorts  in  companies  when  young, 
but  in  maturity  goes  by  pairs  or  singly  (p. 
358).  Possibly  the  diversity  of  statement 
may  trace  rather  to  age  than  to  specific  or 
local  differences. 

As  to  definition,  we  would  suggest  that 
on  the  basis  of  the  observations  cited,  the 
term  gregarious  is  both  applicable  and  in- 
applicable, the  first  in  accordance  with  the 
positive  definition  "habitually  living  in 
flocks  or  herds,"  and  the  second  by  the 
more  nearly  negative  definition,  "not  ha- 
bitually solitary  or  living  alone."  In  the 
latter  sense  evidently  the  animal  is  emi- 
nently gregarious;  in  the  former  sense,  it 
probably  is  not.  Thus  we  endeavor  to  recon- 
cile the  apparent  disagreement  of  early  au- 
thorities. 

Complete  confirmation  of  the  statements 
already  cited  is  found  in  Schweinfurth 
(1874,  I,  522):  "They  are  not  found  in 
herds,  but  either  in  pairs  or  even  quite 
alone,  and  it  is  only  the  younof  which 
occasionally  may  be  seen  in  groups."  By 
Livingstone  (1875,  p.  325)  it  is  recorded, 
however,  that  the  chimpanzee  lives  in  com- 
munities of  about  ten,  each  male  having  his 
own  female;  and  similarly  by  Pechuel- 
Loesche  (1882,  p.  246)  that  "they  live  to- 
gether in  families  and  bands."  Reichart 
(1884),  citing  nests  as  evidence,  concludes 
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that  the  Sako  go  in  herds  of  six  to  twenty. 
Once  he  observed  ten  nests  with  one  fresh 
one,  and  again  fifty  with  two  or  three  fresh 
ones. 

To  such  information  as  we  have  pre- 
sented, Garner  (1896,  pp.  54-60)  adds  the 
following  significant  items.  The  chimpanzee 
is  averse  to  solitude ;  the  male  is  supreme  in 
the  family  group;  there  may  be  three  or 
four  females  with  a  single  male.  On  occa- 
sion the  animals  may  assemble  in  large 
numbers  for  a  sort  of  "carnival,"  in  which 
drumming,  dancing,  and  vocalizing  are  con- 
spicuous (see  our  p.  218). 

Commenting  briefly  on  these  reports,  we 
find  no  adequate  evidence  that  the  chim- 
panzee is  monogamous,  and  we  therefore 
suspect  that  Garner  is  correct  in  consider- 
ing the  type  polygamous.  Of  the  social  in- 
stitution which  he  names  '^carnival"  we 
have  discovered  no  other  mention  than 
Garner's. 

Asserting  that  solitariness  in  the  chim- 
panzee induces  wilfulness  and  melancholy, 
Sokolowsky  (1908,  p.  49)  refers  to  its  life 
in  family  bands  whose  presence  is  indi- 
cated by  vocalization.  By  the  natives  it  is 
believed,  according  to  Jenks  (1911,  p.  61), 
that  although  old  males  eventually  become 
solitary,  the  young  of  the  species  on  reach- 
ing maturity  tend  to  remain  in  the  kinship 
group.  Obviously  if  this  were  true  the 
family  would  tend  to  become  larger  than 
authorities  thus  far  cited  have  indicated. 
This  necessity  is  supported  by  the  findings 
of  Reichenow  (1920,  pp.  19-20)  who,  citing 
von  Oertzen  (1913,  p.  16)  in  support  of 
these  observations,  estimates  the  size  of  the 
chimpanzee  band  as  twenty  to  thirty.  The 
social  and  gregarious  nature  of  the  animal 
Reichenow  considers  established,  as  largely 
by  the  character  and  arrangement  of  nests 
as  by  direct  observation  of  behavior.  It 
appears  that  only  mature  and  old  males 
venture  to  build  isolated  nests  or  to  place 
them  very  near  the  ground.  Because  the 
young  for  a  number  of  years  may  sleep  with 
the  mother  or  together,  the  number  of  indi- 
viduals in  a  band  tends  usually  to  exceed 
the  number  of  nests  observed. 


An  illuminating  paragraph  of  recent  date 
which  at  once  summarizes  certain  legiti- 
mate conclusions  and  affords  transition  from 
observation  of  wild  to  captive  animals,  we 
beg  to  quote: 

In  freedom,  the  growing  immature  chimpan- 
zees of  both  sexes  form  the  larger  bands  which 
rush  through  the  forest  with  much  noise,  while 
the  adult  animals  keep  more  in  small  family 
troops  under  the  leadership  of  an  old  male  who  is 
accompanied  by  his  wife  and  young  sucklings. 
This  herd  drive  of  the  young  animals  was  shown 
at  once  by  the  newly  arrived  inmates  of  the  an- 
thropoid station  at  Tenerife.  They  at  once  formed 
a  horde  when  they  were  let  out  into  the  large 
grassy  garden  under  the  leadership  of  the  largest 
male,  who  notified  all  nearby  human  beings 
through  his  exciting  or  warning  cries,  while  the 
larger  female  looking  back  watchfully  formed  a 
rear  guard.  When  the  animals  became  trustful  and 
tame  they  lost  this.  (Heck,  1922,  p.  661.) 

Our  account  of  gregariousness  versus  soli- 
tariness in  the  chimpanzee  may  fittingly  be 
concluded  by  quotation  from  Buck's  lively 
description  of  direct  observation  of  the  be- 
havior of  a  band  as  it  arrived  at  its  resting 
place  for  the  night  and  made  preparations 
to  retire.  It  seems  that  with  an  old  male 
there  were  two  mature  females,  one  with  a 
baby,  and  several  immature  individuals. 
From  the  author's  statements  one  cannot  be 
positive  whether  the  group  numbered  eight 
or  twelve  individuals. 

Our  way  led  through  tangled  undergrowth, 
along  arduous  paths  where  the  Hana,  dropping 
from  giant  cotton-trees,  held  the  traveler  back 
with  a  solid  network.  At  times  we  were  forced  to 
stop  and  cut  a  path,  but  finally  we  reached  the 
grove.  I  gave  each  boy  his  place -and  divided  the 
nets,  leaving  one  long,  narrow  net  hidden  near 
each  tree  where  I  hoped  to  bag  a  chimpanzee 
and,  beside  it,  several  larger  nets  of  the  sort  we 
threw  to  tangle  the  animal.  Now  all  we  could  do 
was  to  draw  the  jungle  over  our  heads  and  wait, 
under  our  screen  of  vines.  Hector  and  I  together 
snuggled  ourselves  away  in  a  huge  tree-crotch, 
just  beyond  the  trees  where  we  believed  the  chim- 
panzees would  settle.  It  was  fearfully  hot.  As  I 
was  about  to  "drop  off,"  Hector  grabbed  my  leg 
and  chirped  in  a  whisper :  "Look !  I  told  you  they 
come.  Now  look  yourself!" 

I  did.  It  was  a  strange  company  that  came  fil- 
ing in.  An  old,  broad-shouldered,  hairy,  tawny- 
black  male  led.  I  strained  my  eyes  and  stretched 
my  neck  to  catch  every  move.  Behind  the  leader 
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followed  two  fuII-<^rown  females,  one  with  a 
baby.  When  I  spied  that  younfj;  one,  I  remem- 
bered that  I  was  a  collector.  I  wanted  that  lit- 
tle rascal  for  the  Philadelj)hia  Zoological  (iardens. 
Then  I  watched  the  others  file  in.  There  were 
seven  or  eight ;  I  could  not  say  exactly.  They  ar- 
rived like  men  weary  with  travel  and  immedi- 
ately began  to  eat  the  greens  in  the  grove,  "fall- 
ing to"  without  any  false  motions.  After  they  had 
eased  their  first  hunger,  they  broke  into  a  jangling 
powwow,  crying  half  in  greed  and  half  in  glee. 
Then,  again,  they  snapped  at  the  red  covering  of 
the  oil-palm,  scooped  up  the  wild-fig  leaf  and 
smacked  their  loose,  whistling  lips  over  the  Christ- 
mas-tree leaf. 

I  should  have  liked  to  show  my  friends  at  home 
those  chimpanzees  as  they  reached  out  their  long 
arms  for  their  supper.  No  animal  I  have  ever 
known  eats  with  more  gusto  than  the  chimpan- 
zee; in  his  wild  state,  as  may  be  surmised,  he 
lacks  the  table  manners  I  have  sometimes  trained 
in  him  in  captivity.  The  picnic  continued  for  a 
long  time.  Now  and  then,  when  the  young  ones 
tried  "to  tear  each  other's  eyes,"  as  Dr.  Isaac 
Watts  wrote  in  the  poem,  the  elders  took  a  hand. 
Once  a  mother  cuffed  a  pair  soundly  and  then 
went  back  to  her  own  supper.  Once  two  young- 
sters rolled  over,  kicking  hands  and  feet  and 
spitting  like  devils.  The  leader  stopped  his  meal 
long  enough  to  end  such  "funny  business."  He 
seized  one  little  codger  by  the  shoulder,  set  him 
down  hard  on  the  ground  and  then  turned  to  the 
other.  That  settled  them.  The  old  fellow's  scold- 
ings had  run  through  the  chimpanzee's  vocal 
range,  "Go,  go,  go,"  ascending  through  five  notes 
of  the  octave.  He  clearly  meant,  "Hush  up,  or 
I'll  give  you  something  to  cry  for!" 

Meantime  I  watched,  fascinated.  The  scene  was 
so  like  holding  the  mirror  up  to  human  nature ! 
For,  when  those  chimpanzees  had  fed,  they  "paired 
off"  like  folks  at  a  church  sociable.  I  watched  the 
leader  start  up  a  tree  with  one  female,  while  the 
mother  ape  melted  into  the  dusk  beyond  my  sight. 
The  old  ape  took  a  tree  fairly  near  me,  going  up 
first,  stopping  now  and  then  for  his  mate.  She 
seemed  in  no  hurry.  Perhaps  she  was  overtired.  As 
I  watched,  I  thought  of  many  men  who  wait  for 
their  women  and  who,  when  they  are  ladies'  men 
like  this  old  fellow,  enjoy  it.  The  female  soon 
lodged  herself  on  a  bough  below  her  mate,  but  he 
stretched  his  arms  down  as  if  to  say,  "Come  on  up. 
It's  mighty  fine  here."  The  by-play  dragged  on ;  I 
imagined  I  caught  a  sly  look  upon  her  face  that 
meant,  "If  I'm  worth  having,  I'm  worth  coming 
for!"  But  at  last,  at  twilight,  the  question  was 
settled.  Two  long  forearms  eased  down  a  hulking 
black  body,  and  the  old  ape  swung  below.  A  few 
grunts  arose  from  her,  in  crescendo  and  wooing, 
unlike  her  squeals  down  among  the  wild-fig  leaves. 
As  the  darkness  thickened,  I  saw  him  sitting  with 
his  weird  old  face  bent  over  upon  his  forearms 


while  his  lady  scratched  his  back.  fBuck,  1927, 
pp.  309-310.) 

On  the  migratory  and  other  general  ac- 
tivities of  chimpanzee  bands  or  family 
groups  the  literature  provides  almost  no 
information.  Wandering  within  a  rather 
narrowly  limited  area  in  search  of  food  and 
suitable  shelter  is  occasionally  mentioned, 
but  general  migratory  movements  have  not 
been  described  (Du  Chaillu,  1861,  p.  231; 
Reichenow,  192 1,  p.  338).  Probably  it  may 
safely  be  inferred  that  the  chimpanzee 
rarely  wanders  farther  than  its  immediate 
necessities  demand,  and  that  although  no- 
madic as  well  as  gregarious  it  is  not  migra- 
tory as  are  highly  gregarious  birds  and  her- 
bivorous mammals. 

On  such  significant  features  of  group  re- 
lationship as  leadership,  dominance,  and 
subordination,  additional  light  is  thrown  by 
recent  studies  of  the  behavior  of  captive 
groups.  As  especially  rich  in  facts  which 
supplement  the  information  already  set 
forth  we  would  mention  the  descriptions  of 
Rothmann  and  Teuber  (191 5)  and  Kohler 
(1917,  1921a,  1925)  of  the  Canarv  Island 
colony;  of  Calmette  (1924)  and  Honore 
(1927)  of  the  Pasteur  Institute  colony;  of 
Yerkes  (1925)  of  the  Abreu  colony  in  Ha- 
vana, and  of  Bingham  (1928)  of  the  colony 
in  the  Primate  Laboratory  at  Yale  Univer- 
sity. 

Certain  highly  significant  characteristics 
are  mentioned  and  sometimes  also  briefly 
described  in  the  following  paragraphs  which 
we  have  selected  for  quotation.  It  is  im- 
possible, unfortunately,  to  do  justice  in 
brief  compass  to  the  ill-digested  and  hetero- 
geneous assemblage  of  observations  on  the 
social  traits  and  relations  of  the  chimpanzee 
which  the  literature  now  contains.  Probably 
the  best  we  can  do  for  the  reader  bv  wav  of 
aid,  aside  from  the  following  quotations,  is 
to  refer  to  what  appear  to  be  excellent 
sources. 

We  begin  with  Kohler's  characterization 
of  the  social  traits  and  solidarity  of  the 
chimpanzee  group  which  he  for  years  had 
opportunity  to  observe. 
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It  is  hardly  an  exaggeration  to  say  that  a  chim- 
panzee kept  in  solitude  is  not  a  real  chimpanzee  at 
all.  That  certain  special  characteristic  qualities  of 
this  species  of  animal  only  appear  when  they  are 
in  a  group,  is  simply  because  the  behaviour  of  his 
comrades  constitutes  for  each  separate  animal  the 
only  incentive  which  will  bring  about  a  variety 
of  different  behaviour,  and  observation  of  many 
peculiarities  of  the  chimpanzee  will  only  be  clearly 
intelligible  when  the  behaviour  and  counter-behav- 
iour of  the  individuals  and  the  group  are  consid- 
ered as  a  whole.  (1925,  p.  293.) 

If  an  isolated  chimpanzee  is  forcibly  attacked  be- 
fore the  eyes  of  the  group,  great  excitement  goes 
through  the  group.  It  will  happen  that,  under  the 
influence  of  the  cHmate,  a  wrong-doer  is  punished 
with  a  heavy  blow.  The  moment  your  hand  falls 
on  him,  the  whole  group  sets  up  a  howl,  as  if  with 
one  voice.  The  excitement  thus  expressed  has  usu- 
ally nothing  of  fear  in  it,  and  the  group  does  not 
run  away.  On  the  contrary,  if  they  are  separated 
by  the  railings,  they  try  to  get  to  the  place  of 
punishment.  Even  the  lightest  form  of  punishment, 
pulling  the  ear  of  the  offender,  or  a  playful  pre- 
tence at  punishment,  often  stirred  single  members 
of  the  group  to  much  more  decisive  action.  It  was, 
in  particular,  little  weak  Konsul,  who  would  run 
up  excitedly,  and,  in  the  way  little  chimpanzees 
have  of  expressing  their  wishes,  with  a  pleading 
countenance,  stretch  out  his  arm  to  the  punisher, 
if  the  ape  was  still  being  punished,  try  to  hold  one's 
arm  tight,  and  finally,  with  exasperated  gestures, 
start  hitting  out  at  the  big  man !  It  is  from  such  as 
think  it  degrading  to  human  beings  to  find  any- 
thing human  in  animals,  that  this  extraordinary 
assertion  comes:  animals  never  defend  each  other, 
and  conduct  which  may  look  like  this  is  produced 
only  by  the  fact  that  the  foolish  creature  assumes 
itself  attacked,  and  in  this  error  goes  to  its  own 
defence.  But  little  Konsul  would  come  running  up 
of  his  own  accord,  although  he  had  been  quietly 
squatting  a  considerable  distance  away,  in  order  to 
take  part  in  such  an  occurrence;  and  once  even, 
when  he  was  in  another  place,  where  he  could  not 
see  what  was  happening,  but  only  hear  something 
of  it,  he  hurried  at  once  by  a  roundabout  way,  and 
fell  on  my  arm.  Unquestionably  the  creature  "was 
affected"  by  what  was  happening  to  his  companion, 
but  it  was  impossible  for  him  to  assume  himself  in 
danger. 

When  the  apes  have  grown  much  older  and  their 
awe  of  us  big  humans  has  diminished,  and  espe- 
cially after  they  have  arrived  at  sex  maturity,  I 
find  the  drive  of  the  group  to  repulse  an  assault  on 
one  of  its  members  grown  inordinately  stronger.  In 
the  end,  one  has  to  give  up  punishing  even  bad 
offences,  when  the  whole  group  is  in  the  same  room 
as  the  wrong-doer.  At  times  the  most  insignificant 


episode  between  man  and  ape,  which  arouses  a  cry 
of  anger  against  the  enemy  and  springing  against 
him,  is  sufficient  for  a  wave  of  fury  to  go  through 
the  troop;  from  all  sides  they  hurry  to  a  joint 
attack.  In  the  sudden  transfer  of  the  cry  of  fury 
to  all  the  animals,  whereby  they  seem  to  incite 
one  another  to  ever  more  violent  raving,  there  is 
a  demonic  strength,  coming,  surely,  from  the  very 
roots  of  their  organism.  It  is  strange  how  convinc- 
ing, one  might  say  full  of  moral  indignation,  this 
howling  of  the  attacking  group  sounds  to  the  ears 
of  man ;  the  only  pity  is  that  every  little  misunder- 
standing will  call  it  forth  as  much  as  any  real 
assault;  the  whole  group  will  get  into  a  state  of 
blind  fury,  even  when  the  majority  of  its  members 
have  seen  nothing  of  what  caused  the  first  cry, 
and  have  no  notion  of  what  it  is  all  about.  The 
only  thing  necessary  to  the  uproar  is  that  that 
scream  shall  be  uttered  in  that  characteristic  man- 
ner that  whips  up  all  the  others.  It  has  happened 
to  me  that  in  such  circumstances  Rana,  the  good- 
tempered,  has  suddenly  lost  her  head,  and  in  a  mad 
fury  sprung  at  my  neck,  when  the  moment  before 
she  was  playing  happily  with  me.  (1925,  pp.  297- 
299.) 

The  coherence  of  the  group  is  by  no  means 
homogeneous  as  between  all  the  members.  In 
Tenerife  any  animal  that  distinguished  itself  in 
any  way  played  a  special  social  role  for  the  rest. 
Tschego  who,  as  the  oldest  and  strongest  member 
of  the  group,  and  commanding  the  most  respect, 
was  the  one  to  whom  the  rest  ran  in  time  of 
danger,  and  whose  support  each  party  tried  to 
win  when  there  was  a  quarrel,  easily  carried  the 
whole  troop  with  her  when  she  changed  her  occu- 
pation or  place.  But  there  was  Rana  also  who,  on 
account  of  her  stupidity  and  her  dependent,  un- 
lively  behaviour,  was  for  the  most  part  de  trop, 
which  state  of  things  she  did  not  improve  by  per- 
petually trying  to  approach  the  others ;  on  the  con- 
trary, she  only  made  herself  the  butt  of  all  kinds 
of  practical  jokes.  Secondly,  there  are  in  the  rela- 
tions of  any  two  animals  all  grades  of  friendship 
and  even  qualitative  colourings  down  to  a  small 
dislike,  which  apparently  agree  well  on  the  whole 
with  the  pervading  social  union.  Some  of  these 
special  relations  lasted  all  the  time  I  made  obser- 
vations on  the  group,  or  as  long  as  the  animal 
concerned  lived.  Rana,  rejected  over  and  over 
again  by  the  bigger  animals,  had  taken  possession 
of  little  Konsul,  and  never  tired  of  him  till  his 
death.  Tschego  and  Grande  were  all  the  time  a 
little  group  in  themselves  within  the  larger  group, 
and  the  friendship  between  Chica  and  Tercera 
lasted  through  all  the  changes  of  time,  though  it 
was  Tercera  who  constituted  the  strong,  helpful, 
"giving"  half.  In  the  course  of  everyday  fife,  these 
old  predilections  might  almost  escape  notice ;  but  it 
only  required  fear  or  danger  for  them  to  be  at  once 
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expressed,  in  seeing  who  embraced  whom,  and 
which  two  retired  into  a  corner  together.  And  in 
the  sharing  of  sleeping-apartments  these  proved 
friendships  were  adhered  to;  the  younger  chim- 
panzees prefer  to  sleep  in  couples  the  whole  night 
through,  with  their  arms  around  each  other.  In  less 
imj)ortant  situations  it  is  easy  to  overlook  these 
strongly  cemented  relationships,  because  they  are 
often  overlaid  by  weaker  and  constantly  changing 
friendships.  (Kohler,  1925,  pp.  310-31 1.) 

We  present  these  quotations  from  Kohler 
not  only  with  implication  of  favor  but  with 
emphatic  statement  that  in  general  our  own 
observations  of  chimpanzee  groups  strongly 
support  his  descriptions.  In  one  important 
point  we  should  differ  radically  from  him; 
namely,  that  the  isolated  chimpanzee  is 
scarcely  a  chimpanzee!  For  our  experience 
indicates  that  although  removal  from  nor- 
mal social  environment  profoundly  modifies 
the  life  of  the  organism,  this  does  not  neces- 
sarily interfere  with  the  use  of  the  subject 
in  psychobiological  experiments  or  with  its 
psychophysical  growth  or  development.  We 
should  compare  the  status  of  the  isolated 
chimpanzee  with  that  of  an  isolated  human 
subject.  ^^In^both^ases^ocial  stimuli  possess 
greatvalU£^JljT2ay_ii£jgre^  possibly  Tor 
the  chimpanzee  than  for  man,  and  certainly 
in  both  cases  removal  from  the_^natural  so- 
cial environment  is  a  radical  procedure 
which  may  on  occasion  have  ill  effects. 

In  a  paragraph  which  Tefers  to  certain 
species  of  monkey  as  well  as  to  anthropoid 
apes,  but  w^hose  statements  are  strictly  ap- 
plicable to  the  chimpanzee,  Yerkes  (1925, 
p.  155)  briefly  summarizes  information 
concerning  dominance. 

Dominance  and  subordination  are  evident  in 
every  group  of  primates.  Apparently  there  is  no 
such  thing  as  equality  of  status  and  opportunity. 
Leadership,  mastery,  control  are  manifest.  So  in  • 
their  relations  with  persons,  the  monkeys  and  apes 
merely  exhibit  their  natural  aptitudes  and  types 
of  social  behavior.  Ordinarily  there  is  aggressive 
leadership  in  cage,  colony,  or  family  group.  Domi- 
nation may  be  by  either  sex,  but  dominance  there 
must  be,  and  instead  of  a  single  leader  associated 
with  individuals  of  relative  equality,  there  is  likely 
to  be  serial  subordination.  So  that  each  individual 
secures  in  its  social  group  the  degree  of  opportunity 
for  control  and  self-expression  to  which  its  charac- 
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teristics  and  stage  of  development  entitle  it.  Some- 
times one  wonders  whether  this  type  of  social 
organization  might  not  be  valuable  for  man. 

Attending  now  more  particularly  to  social 
relations  than  to  groupings,  we  would  note, 
with  emphasis  on  the  adequacy  of  support- 
ing observations,  that  as  a  rule  tame  captive 
chimpanzees  from  birth  through  adolescence 
are  reasonably  friendly  among  themselves, 
with  man,  and  often  also  with  other  ani- 
mals. Naturally  there  are  notable  excep- 
tions. For  adult  and  senile  individuals  no 
general  statement  may  be  risked.  Decided 
preferences  and  also  antagonisms  commonly 
occur.  A  highly  interesting  case  of  the  lat- 
ter has  been  reported  by  Garner  (1896,  p. 
in)  who  describes  the  growth  of  what  ulti- 
mately became  a  bitter  antagonism  between 
a  young  chimpanzee  and  a  negro  boy  who 
was  in  charge  of  him.  The  difficulty  origi- 
nated in  a  conflict  of  desires  and  resultant 
misunderstanding.  The  youth  evidently 
lacked  sufficient  insight,  tact,  and  adapta- 
bility simultaneously  to  dominate  and  com- 
mand the  confidence  of  the  animal. 

Tv 

And  so  the  quarrel  went  on  until  we  reached 
the  river,  but  by  that  time  each  of  them  had  im- 
bibed a  hatred  for  the  other  that  nothing  in  the 
future  ever  allayed.  Neither  of  them  ever  forgot  it 
while  they  were  associated,  and  both  of  them 
evinced  their  aversion  on  all  occasions.  The  boy 
gave  vent  to  his  dislike  by  making  ugly  faces  at 
the  ape,  which  the  latter  resented  by  screaming 
and  trying  to  bite  him.  Aaron  refused  to  eat  any 
food  given  him  by  the  boy,  and  the  boy  would  not 
give  him  a  morsel  except  when  required  to  do  so. 
At  times  the  feud  became  ridiculous,  and  it  only 
ended  in  their  final  separation. 

Our  experience  affords  a  comparable  in- 
stance in  which  a  young  male  chimpanzee 
became  and  for  years  continued  hostile 
toward  a  man  whom  he  saw  very  rarely. 
The  facts  of  the  case  are  presented,  under 
emotional  expression,  on  page  293. 

Xissle  (1872,  p.  205)  tells  of  a  captive 
chimpanzee  which,  when  two  brothers  ap- 
proached to  play  with  it,  often  would  at- 
tempt to  drive  the  one  from  the  cage  and 
would  then  play  with  the  other.  Like  evi- 
dences of  marked  preferences  and  dislikes 
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for  persons  or  for  other  animals  might  be 
quoted  from  the  literature  or  from  our  own 
experience. 

Although  it  is  well  known  that  young 
captive  chimpanzees  are  especially  partial 
to  children,  and  very  gentle  with  infants  or 
young  children,  caution  always  is  in  order 
because  sudden  changes  of  attitude  are  not 
infrequent.  These  doubtless  are  often  con- 
ditioned by  the  behavior  of  the  human  be- 
ing, but  they  are  none  the  less  difficult  to 
predict  and  not  infrequently  lead  to  dis- 
agreeable results.  That  the  chimpanzee  is 
an  excellent  practical  judge  of  human  char-' 
acter  and  attitude,  and  responds  adaptivelyl 
as  well  to  reliability,  fairness,  and  justice  of) 
treatment  as  to  observable  sympathy  and 
friendliness,  is  clear.  An  individual  may  not 
with  impunity  be  deceived  or  mistreated 
more  than  once. 

Favorably,  and  with  confirmation  in  es- 
sentials by  our  own  observations,  we  quote 
the  following  intimate  glimpse  of  the  social 
traits  of  Kearton's  young  chimpanzee  Toto. 

To  Toto,  those  must  have  been  among  the  most 
fascinating  days  of  his  hfe.  He  was  surrounded  by 
friends,  all  eager  to  play  with  him,  and  he  would 
enter  into  the  spirit  of  any  game,  whether  it  was 
with  the  white  children,  or  the  black  servants,  or 
the  many  animals  that  lived  in  the  grounds.  And  it 
was  not  only  in  games  that  he  participated.  One 
day,  as  Mr.  Percival  and  I  came  out  of  the  house, 
we  saw  a  group  of  native  "boys"  sitting  on  the 
ground,  washing  clothes.  Taking  his  place  in  the 
circle,  accepted  apparently  without  question  as  an 
additional  helper  and  hard  at  work,  sat  Toto.  He 
was  entirely  absorbed  in  his  task,  washing  a  cloth 
with  soap  in  a  bowl  of  water,  wringing  it  out  in 
exact  imitation  of  the  way  the  natives  worked,  then 
wetting  it  with  a  cupful  of  clean  water  and  wring- 
ing it  out  again. 

And  then  there  were  the  animals.  One  was  a 
tame  cheetah.  These  two  were  suspicious  of  one 
another  at  first,  but  Toto  boldly  "stood  up"  to  the 
cheetah  and  tried  to  pat  it  on  the  nose  at  the  first 
meeting;  then  they  became  friends.  They  would 
play  a  sort  of  hide-and-seek  together  in  the  long 
grass  that  covered  a  little  hollow  on  the  estate. 
The  cheetah  would  go  ahead  and  suddenly  lie  down 
so  that  it  was  entirely  covered  by  the  grass.  Then 
Toto  would  try  to  find  it,  running  here  and  there, 
and  jumping  into  the  air  in  his  efforts  to  get  a 
better  view. 

Also  there  were  two  Airedale  puppies  and  a 


rather  fierce-looking  hyena.  Toto  would  ride  round 
the  garden  on  the  hyena's  back.  (Kearton,  1925, 
pp.  80-82.) 

There  are  many  recorded  instances  of 
friendliness  among  captive  anthropoids  of 
different  genus,  but  there  are  as  well  indi- 
cations of  initial  distrust  or  dislike  which 
slowly  gives  way  before  the  craving  for  com- 
panionship. From  several  descriptions  of 
social  relations  of  chimpanzee  with  orang- 
outan  in  captivity  we  mention  as  examples 
those  of  Warwick  (1832),  Schmidt  (1878, 
pp.  329  ff.),  and  Sokolowsky  (1908,  p.  71). 
The  contribution  of  Schmidt  is  particularly 
valuable  because  it  exhibits  through  de- 
scription of  social  relations  certain  charac- 
teristic temperamental  and  intellectual 
traits  of  chimpanzee  and  orang-outan. 

Relations  of  chimpanzee  and  gorilla  in 
nature  or  in  captivity  are  rarely  mentioned. 
Apparently  they  seldom  if  ever  meet  or 
mingle  on  terms  of  friendly  equality.  Kop- 
penfels  (1877,  p.  419)  reports  seeing  a  lone 
gorilla  near  a  band  of  chimpanzees.  That 
both  types  of  great  ape  occur  in  the  same 
region  is  affirmed  by  Reichenow  (1920,  pp. 
3-4)  who  points  out  that  since  the  chim- 
panzee is  the  more  widely  distributed  it 
occurs  not  only  in  proximity  to  gorillas,  but 
also  where  the  latter  are  not  found.  And  it  is 
the  conclusion  of  Barns  (1923,  p.  151)  that 
the  two  types  are  not  found  in  the  same 
stretch  of  forest,  although  they  may  inhabit 
the  same  region.  This  author  adds,  "Their 
boundaries  seem  to  be  well  defined,  and 
neither  animal  wanders  far." 

It  appears  that  when  captive  chimpan- 
zees and  gorillas  are  introduced  to  one  an- 
other, marked  evidences  of  timidity,  dislike, 
or  both,  are  manifest.  Naturally,  circum- 
stances and  the  absolute  and  relative  ages 
of  the  individuals  are  important.  We  have 
observed  between  an  infant  male  gorilla  and 
a  female  chimpanzee,  slightly  older,  in  the 
Philadelphia  Zoological  Garden,  friendly 
companionship.  But,  after  all,  the  acciden- 
tal friendships  which  develop  in  captivity 
are  of  negligible  value  to  one  who  would 
know  the  natural  aversions,  hostilities,  or 
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other  behavioral  attitudes  of  the  wild  free 
chimpanzee. 

Dreaded  enemies  of  the  chimpanzee  are, 


Fig.  85.  Response  of  a  young  male  chimpanzee  to  mirror 
image  of  itself.  Courtesy  of  N.  Kohts,  who  generously  per- 
mits us  to  reproduce  these  unpublished  photographs  of  her 
subject  "loni." 

we  are  told,  leopards,  serpents,  and  lions. 
The  former  is  said  to  destroy  many  young 
individuals,  and  the  terror  evoked  by  the 
serpent  suggests  the  inference  that  it  also  is 
dangerous.  Strange  large  animals  like  horses 
and  cattle,  despite  their  harmlessness,  are 
feared  and  avoided  by  immature  captive 
chimpanzees.  This  presumably  is  caution 
rather  than  social  aversion.  Small  animals, 
on  the  contrary,  excite  interest  and  provoke 
examination,  which  often  is  followed  by  at- 
tack and  either  playful  mauling  or  destruc- 
tion. The  dog  is  a  favorite  playmate,  but 
invertebrates,  birds,  or  mammals,  decidedly 
smaller  than  the  ape,  are  more  likely  to  be 
injured  or  killed  by  rough  treatment  than 
to  be  kept  considerately. 

Cooperation  of  captive  specimens  with 
man,  once  mutual  confidence  has  been 
established,  is  frequently  noted.  This  is 
equally  true  and  more  often  observed  within 
the  species.  Indeed,  mutuality  of  interest 
and  a  variety  of  cooperation  appear  in  the 
manipulation  of  skin,  hair,  wounds,  or  other 


bodily  injuries  and  annoying  conditions,  of 
chimpanzee  by  chimpanzee.  Likewise,  con- 
certed effort  in  repelling  attacks  or  in  ag- 
gression when  a  startling  but  not  intimidat- 
ing situation  is  encountered,  are  recounted 
in  the  literature.  Instances  of  defenseless 
young  and  injured  companions  being  as- 
sisted or  even  carried  to  safety  are  not  lack- 
ing, nor,  on  the  other  hand,  are  cases  of 
seeming  desertion  of  companions  when  in 
danger  or  distress.  No  rule  of  behavior  has 
been  discovered,  and  probably  none  exists. 
With  all  its  sociability  and  seeming  abhor- 
rence of  isolation,  the  chimpanzee  has  a 
limited  altruism,  and  only  in  exceptional 
circumstances  does  it  manifest  what  looks 
to  the  human  observer  like  unselfishness. 

An  extraordinary  instance  of  cooperation 
by  two  mature  captives  is  reported  by  Passe- 
mard  (1927,  pp.  247-248)  whose  descrip- 
tion of  the  animals'  behavior  we  quote  on 
page  371. 

Kohler  refers  to  the  general  lack  of  co- 
operation in  his  colony  of  chimpanzees,  but 
he  also  notes  its  occasional  appearance, 
especially  in  connection  with  attempts  to 
solve  problems  which  had  been  arranged  by 
the  experimenter  and  which  ordinarily  of- 


Fig.  86.  Response  of  a  young  male  chimpanzee  to  mirror 
image  of  itself.  Courtesy  of  N.  Kohts. 


fered  food  as  reward  of  success  (1925,  pp. 
172,  177).  A  highly  amusing  bit  of  mutu- 
alitv  described  by  Kohler  is  the  passing 
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along  by  one  individual  to  another  of  pun- 
ishment given  by  man  for  some  offense 
(1925,  p.  175).  Other  varied  and  not  less 


Fig.  87.  Response  ol  a  ynung  male  chimpanzee  to  mirror 
image  of  itself.  Courtesy  of  N.  Kohts. 


significant  forms  of  cooperative  behavior, 
or  approaches  to  it,  may  be  found  in  our 
own  published  records,  in  those  of  Kohler 
(1917,  1921b,  1925)  and  those  of  Sheak 
(1923,  1924). 

The  behavior  of  the  chimpanzee  toward 
mirror  images  or  pictures  of  itself  has  many 
times  been  observed  but  seldom  usefully 
described.  Pertinent  information  may  be 
found  in  C.  P.  Mitchell  (1885,  p.  45), 
Hornaday  (1903,  p.  1093),  Kohler  (1925, 
pp.  329  ff.).  But  instead  of  quoting  we 
would  thus  summarily  describe  the  behavior 
in  its  essential  features. 

In  any  captive  chimpanzee,  but  especially 
in  an  isolated  and,  therefore,  lonesome  indi- 
vidual, the  self-image  commands  attention 
and  arouses  interest  which  leads  to  varied 
investigative  expressions.  In  a  word,  the 
novel  object  is  treated  as  if  it  were  a  fel- 
low being.  It  may  be  touched  repeatedly 
with  fingers,  hands,  feet,  lips,  cheeks,  or 
poked,  slapped,  and  struck  gently  or  vigor- 
ously with  hands,  feet,  or  both.  Also  there 
may  be  sudden  reaches  behind  the  mirror, 
if  such  is  used  as  source  of  image,  in  seem- 
ing endeavor  to  surprise  the  other  animal 
and  grasp  it.  Social  interest  for  a  time  waxes 


as  such  behavior  runs  its  course;  then  it 
wanes,  and  presently  the  image  is  neglected. 
Systematically,  and  for  comparison,  we  have 
observed  the  response  of  chimpanzee  and 
gorilla  to  the  mirror  image.  The  results  are 
unpublished,  but  the  description  which  we 
have  given  is  based  as  largely  upon  our  first- 
hand information  as  on  what  we  have  dis- 
covered in  the  literature. 

Kohler,  who  presented  to  his  animals  not 
only  a  mirror  but  also  pictures  of  the  self, 
reports:  "Each  one  wanted  to  look,  and 
tore  the  wonderful  object  out  of  the  other's 
hand."  ( 1925,  p.  329.) 

Judging  from  the  behavior  of  captives, 
fashions  have  their  way  with  chimpanzees 
as  with  man.  Modes  come  and  go.  Such 
phenomena  are  perpetually  sources  of  in- 
terest to  observers.  Each  day  has  its  preva- 
lent form  of  play  or  work,  of  social  relation, 
or  of  animosity  and  petty  quarrel.  Forms  of 
play  are  invented,  followed  intently  for  a 
time,  and  abandoned.  Kohler  (1925,  pp.  71, 
77,  330),  who  has  contributed  most  exten- 
sively and  valuably  to  knowledge  of  these 
forms  of  behavior,  reports  an  instance  of 
the  imitative  use  of  paint  and  brush  in 
playful  manner  (pp.  loo-ioi),  as  well  as 


Fig.  88.  Response  of  a  young  male  chimpanzee  to  mirror 
image  of  itself.  Courtesy  of  N.  Kohts. 


numerous  instances  of  fashions  in  adorn- 
ment or  decoration  of  the  body  of  self  or 
of  companions  and  of  surroundings. 
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At  this  j)()iiit  we  make  the  naturnl  transi- 
tion to  the  final  topic  to  be  considered  under 
social  relations,  namely,  play  behavior.  Al- 
though the  isolated  chimpanzee  may  be  ac- 
tive, playful,  inventive,  endlessly  investi- 
gative, even  contented  and  cheerful,  play 
nevertheless  is  essentially  a  social  phe- 
nomenon. From  the  earliest  times  records 
of  young  chimpanzees  in  captivity,  and 
scarcely  less  in  freedom,  have  included  de- 
scriptions of  play.  The  evidence  supplied 
by  such  authorities  as  we  shall  mention  is 
cumulative  and  on  the  whole  confirmatory 
of  the  general  statement  that  the  immature 
chimpanzee  in  freedom  or  captivity  is  natu- 
rally very  playful,  the  adult  only  slightly 
so,  and  the  aged  inclined  rather  to  quies- 
cence, irritability,  and  resentment  of  social 
stimulation.  In  the  following  are  to  be  found 
notable  contributions  of  fact:  Rennie 
(1838),  Martin  (1841),  Savage  and  Wy- 
man  (1843-44),  Nissle  (1872),  Schmidt 
(1878),  Sokolowsky  (1908),  von  Oertzen 
(1913),  Heck  (1922),  Kohts  (1923), 
Kearton  (1925),  Kohler  (1921b,  1921c, 
1925),  Yerkes  (1925),  Buck  (1927),  Bing- 
ham (1927,  1928). 

Conspicuous  among  the  playful  activities 
which  repeatedly  have  been  described  are 
varied  fooling  with  objects  in  the  environ- 
ment and  endless  manipulation  thereof; 
chasing,  tussling,  romping,  mock  fighting; 
game-like  behavior,  including  hide-and- 
seek,  sly  tricks  and  surprises  apparently 
perpetrated  with  mischievous  intent,  and 
finally,  juvenile  sexual  play  and  practice. 
Inventiveness  as  well  as  imitativeness  fre- 
quently are  evident  in  playful  behavior. 
Like  the  human  child,  the  infantile  or  child- 
ish chimpanzee,  if  well  and  vigorous,  is 
likely  to  be  full  of  energy,  good-naturedly 
boisterous,  and  eager  for  give-and-take  so- 
cial contacts. 

From  Kohler  we  extract  a  bit  of  the  de- 
scription of  the  play  of  a  particular  indi- 
vidual. This  we  have  selected  not  only  as 
illustrative  of  playful  behavior,  but  also  of 
variety  of  interest  in  environmental  objects. 

Nueva  was  especially  ingenious.  Having  once 
discovered  that  it  was  possible  to  dip  up  water  out 


of  the  butt  with  her  little  drinking-cup,  she  inces- 
santly dipped  and  filled  the  cup  and  then  poured 
back  the  water  into  the  butt.  She  hardly  drank  it 
at  all,  but  even  the  drops  that  ran  down  the  cup 
were  of  interest  to  her,  and  she  loved  to  dip  her 
hand  into  the  water  and  watch  the  rain  of  drops 
fall  from  it.  She  also  used  her  bread — for  which  .she 
did  not  care  very  much — in  this  water  game;  she 
dipped  and  soaked  it  and  then  sucked  the  water 
from  it;  dipped  and  soaked  again,  and  so  forth.  She 
was  also  an  indefatigable  "collector."  She  scraped 
together  stones,  pieces  of  wire  and  wood,  rags  and 
banana  skins,  into  heaps  on  the  ground,  into  her 
nest,  or  into  a  tin  bowl,  and  seemed  to  derive  the 
greatest  satisfaction  from  this  procedure.  None  of 
the  other  animals  had  so  developed  a  taste  for  col- 
lecting and  putting  objects  together.  Three  days 
after  her  arrival  in  Tenerife,  she  split  a  wooden 
plank  with  her  teeth  and  drove  a  wire  into  the 
gap;  on  the  following  day  she  was  busy  with  a 
woollen  rag  which  she  tied  to  a  stick ;  she  was  not 
content  with  simply  wrapping  it  round  the  stick, 
but  actually  achieved  a  sort  of  knot,  by  looping  one 
end  of  the  rag  through  the  portion  wound  round 
the  stick  and  pulling  it  taut.  However  humble  this 
effort  may  seem  to  the  general  public,  it  has  an 
amazingly  constructive  character  for  anyone  who 
knows  the  tearing,  smashing,  and  demolishing 
tendencies  of  the  species.  Other  apes  than  Xueva 
also  hked  to  poke  about  with  straws  (or  sticks) 
in  holes  and  crevices,  but  I  never  observed  any  of 
them  "weaving"  and  carefully  plaiting  straws 
through  the  wire  interstices  as  she  did.  She  had 
a  special  fancy  for  knots ;  for  instance,  she  thrust  a 
strip  of  banana  leaf  through  a  wire  mesh,  labori- 
ously drew  the  end  back  through  another  mesh, 
tied  the  two  ends  together,  and  continued  in  the 
same  way,  either  by  slipping  one  end  of  the  leaf 
through  the  knot,  or  tying  the  ends  again.  I  often 
thought  that  she  was  about  to  begin  a  deliberate, 
though  rudimentary,  constructive  effort,  a  form 
of  manual  craftsmanship,  but  she  could  never  be 
induced  to  continue  these  efforts  on  any  plan,  how- 
ever easy.  When  I  prepared  for  her  a  wooden 
frame  with  a  few  loosely  inserted  strips  of  leaf, 
she  turned  aside  and  devoted  herself  to  her  own 
knots;  the  slightest  pressure  towards  anything  sta- 
ble and  "productive"  extinguished  her  joy  and  in- 
terest at  once,  and  she  let  the  frame  fall  in  sullen 
displeasure.  (Kohler,  1Q25,  pp.  323-324.) 

Following  certain  generalizations  con- 
cerning  playfulness  in  the  anthropoid  apes. 
Yerkes  (1925,  pp.  86  ff.)  gives  a  transcript 
from  a  notebook  record  of  the  playful  rela- 
tions of  cage  companions.  And  Bingham, 
from  observation  of  the  Abreu  colony,  says: 

From  the  first  there  were  observed  striking  dif- 
ferences between  the  social  activities  of  the  family, 
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on  the  one  hand,  and,  on  the  other,  those  of  the 
non-family  groups.  In  all  groups  there  were  signifi- 
cant changes  as  acquaintance  progressed  between 
the  chimpanzees  and  their  human  visitors.  Among 
the  adolescent  and  pre-adolescent  chimpanzees  a 
rough-and-tumble  variety  of  play  tended  at  first  to 
dominate  the  observer's  attention,  but  shortly  there 
appeared  less  spectacular  but  more  subtle  and  still 
more  fascinating  varieties  of  social  behavior.  Such 
changes  in  observations  doubtless  were  due  in  part 
to  the  observer's  increasing  background,  but  the 
behavior  of  the  animals  was  unmistakably  differ- 
ent after  they  became  accustomed  to  a  foreign 
gallery.  (Bingham,  1927,  p.  78.) 

Accepting  speech,  political  relations,  and 
use  of  tools  as  criteria,  Kroeber  (1928)  dis- 
cusses evidences  of  culture  in  the  chimpan- 
zee. Playful,  destructive,  and  inventive  he 
finds  it  to  be,  yet  without  body  of  social 
traditions. 

Cultureless  these  higher  primates  are;  but  with 
reactions  and  faculties  closely  akin  to  our  own,  and 
manifesting  at  least  some  measure  of  the  basal 
psychic  ingredients  which  enter  into  culture.  There 
is  infinitely  more  to  be  learned  from  them  by  wise 
experiment,  and  no  less  by  critical  observation.  We 
have  only  begun.  In  fact,  with  the  wide  interest  in 
these  animals,  it  is  surprising  how  scant  the  signifi- 
cant scientific  data  on  them  as  yet  are.  Further 
study  of  them  is  important  in  itself ;  it  will  be 
invaluable  in  the  illumination  of  the  basic  prob- 
lems of  anthropology  and  all  the  social  sciences; 


and  will  in  turn  be  furthered  by  what  it  can  derive 
from  these  sciences.  (Kroeber,  1928,  p.  341.) 

With  respect  especially  to  their  phylo- 
genetic  significance,  certain  aspects  of  fa- 
milial relation  are  examined  by  G.  S.  Miller, 
Jr.  (1928). 

In  concluding  this  brief  description  of 
the  social  life  of  the  chimpanzee  we  would 
express  not  only  dissatisfaction  with  our 
treatment  of  the  subject,  which  doubtless 
is  in  part  excusable  because  of  the  difficul- 
ties of  coordinating  facts,  but  also  our  con- 
viction of  the  extraordinary  importance  for 
psychobiology  of  intensive  naturalistic  and 
experimental  research  in  this  field.  The  phe- 
nomena of  chimpanzee  social  life  are  com- 
plex far  beyond  prevailing  belief;  they  also 
are  markedly  and  in  many  ways  like  those 
of  man.  We  would  even  predict  that  experi- 
mental sociology  and  important  new  de- 
partures in  social  psychology  may  find  ori- 
gin in  the  study  of  the  value  of  the  social 
stimulus  and  the  nature  of  responses  thereto 
in  the  chimpanzee.  If  we  were  not  able  to 
look  forward  to  further  consideration  of 
social  phenomena  in  our  subsequent  chap- 
ters on  life  history,  affectivity,  and  expres- 
sivity, we  should  be  reluctant  to  conclude 
the  present  chapter. 


CHAPTER  TWENTY-ONE 


LIFE  HISTORY  OF  CHIMPANZEE 


ONCE  more,  incompleteness  and  in- 
accuracy of  pertinent  observations 
enable  us  to  make  short  work  of 
what  otherwise  would  be  the  formidable 
task  of  following  the  history  of  the  chim- 
panzee from  generation  to  generation.  We 
shall  begin  the  story  with  examination  of 
courtship  and  mating,  and  attempt  then 
to  follow  the  life  history  of  the  individual 
from  birth  to  death.  The  only  systematic 
treatment  of  the  subject  known  to  us  is 
that  of  Yerkes  (1925,  pp.  181-202),  the 
materials  of  which  were  taken  principally 
from  the  Abreu  colony.  The  remaining  lit- 
erature, with  a  few  exceptions,  is  consti- 
tuted by  informational  fragments  whose 
value  often  is  difficult  to  determine. 

SEXUAL  BEHAVIOR 

In  the  wild  chimpanzee,  courtship  and 
mating  have  not  been  definitely  described. 
Indeed,  even  the  existence  of  courtship  may 
not  be  affirmed.  But  captive  specimens  are 
well  known  to  exhibit  various  activities 
which  seem  to  have  sexual  significance  or 
relations.  Among  them  are  personal  adorn- 
ment or  decoration,  rhythmic  limb  and 
body  movements,  forms  of  vocalization, 
and  bodily  •  contact  by  patting,  stroking, 
rubbing  cheeks,  and  kissing.  Almost  cer- 
tainly such  forms  of  behavior  only  occa- 
sionally  have  sexual  significance,  and  it  is 
possible  that  personal  adornment  should 
be  excluded  from  the  list. 

The  courtship  behavior  of  the  great  apes  has 
been  observed  at  Quinta  Palatino  both  when  the 
animals  are  in  adjoining  cages  and  when  they  are 
together.  The  male  chimpanzee  is  frequently  seen 
to  caress  the  female,  and  Madam  Abreu  has  even 
seen  a  straw  used  by  the  male  to  stroke  the  fe- 
male through  the  barrier  of  netting  between  them. 
Kissing  among  these  animals  is,  like  many  other 
acts,  almost  human  in  its  essentials.  Possibly  this 
is  imitative.  At  any  rate,  the  writer  has  seen  no 


descriptions  of  the  behavior  in  animals  of  the  wild 
uncontaminated  by  human  association.  The  sex  or 
mating  dance  of  the  male  chimpanzee  has  been 
witnessed  repeatedly  at  Quinta  Palatino.  It  is 
known  that  the  creatures  possess  a  sense  of  rhythm 
and  a  fondness  for  dancing.  In  case  of  the  sex 
dance  of  the  male  the  sense  of  rhythm  is  exer- 
cised and  the  animal  also  attracts  attention  by 
beating  the  ground  with  its  foot  and  thus  in  a 
sense  preparing  the  way  for  its  approach.  We 
greatly  hoped  to  obtain  pictures  of  the  sex  dance 
of  Jimmy,  but  his  fear  of  the  camera  frustrated 
every  attempt.  (Yerkes,  1925,  pp.  187-188.) 

Several  times  remarked  by  earlier 
writers,  what  we  have  called  adornment 
has  been  somewhat  more  fully  observed 
and  described  by  Yerkes  and  Kohler.  The 
individuals  in  which  this  behavior  w^as 
noted  by  the  former  were  adolescent  fe- 
males which  happened  to  be  caged  to- 
gether. 

Both  Sita  and  Malapulga  exhibit  varied  forms  of 
play  and  the  decorative  instinct.  Colored  fruits, 
such  as  oranges  and  mangoes,  are  from  time  to 
time  crushed  or  spht  and  then  carefully  placed 
on  the  shoulder  or  back  and  worn  there  until  dis- 
placed by  the  activity  of  the  animal.  The  deco- 
rative effort  is  unmistakable.  Whether  color  plays 
any  part  has  not  been  determined.  The  perform- 
ance is  necessarily  crude  because  of  the  nature  and 
scantiness  of  the  materials  available.  It  is  never- 
theless of  psychological  interest,  and  suggests,  for 
the  geneticists,  problems  which  are  worthy  of 
careful  attention.  (Yerkes,  1925,  pp.  66-67.) 

By  Kohler  entirely  similar  behavior 
manifested  in  the  Canary  Island  Anthro- 
poid Station  is  interpreted  as  play,  and  the 
author  does  not  intimate  that  he  suspects 
sexual  significance. 

They  are  fond  of  carrying  quite  widely  different 
objects  about  on  the  body  in  one  way  or  another. 
Almost  daily  the  animals  can  be  seen  walking 
about  with  a  rope,  a  bit  of  rag,  a  blade  of  grass 
or  a  twig  on  their  shoulders.  If  Tschego  was  given 
a  metal  chain,  she  would  put  it  round  her  neck 
immediately.  Bushes  and  brambles  are  often  car- 
ried about  in  considerable  quantities  spread  over 
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the  whole  back.  In  addition,  string  and  pieces  of 
rag  are  generally  to  be  seen  hanging  in  long  strings 
over  their  shoulders  to  the  ground  from  both  sides 
of  the  neck.  Tercera  also  has  strings  running  round 
the  back  of  her  head  and  over  her  ears,  so  that 
they  dangle  down  both  sides  of  her  face.  If  these 
things  keep  on  falling  down,  they  hold  them  in 
their  teeth  or  squeezed  under  their  chin,  but, 
whichever  way  it  may  be,  they  must  have  them 
dangling.  Sultan  once  got  into  the  habit  of  carrying 
about  empty  preserve-tins,  by  taking  the  side  that 
was  open  between  his  teeth.  Chica,  the  sturdy,  at 
one  time  took  a  fancy  to  carrying  heavy  stones 
about  on  her  back;  she  began  with  four  full 
pounds  and  soon  reached  a  powerful  block  of  lava 
weighing  nine  pounds.  (Kohler,  1925,  p.  95.) 

Rhythmic  limb  and  body  movements, 
often  called  dancing,  are  frequently  re- 
ferred to  in  the  behavioral  literature.  By 
Rothmann  and  Teuber  (191 5,  pp.  9-10) 
they  are  described,  from  the  Canary  Island 
Anthropoid  Station,  for  both  sexes.  The 
male  is  said  to  stamp  or  beat  out  his 
rhythm  with  feet,  hands,  or  both,  whereas 
the  female  tends  rather  to  move  about  in 
circles,  sometimes  even  whirling,  the  while 
leg  and  body  movements  are  rhythmic. 
These  authors  say  that  the  dancing  of  the 
female  appears  to  excite  the  male. 

In  Heck  are  found  data  which  both  con- 
firm and  supplement  the  observations  cited 
above. 

In  behavior  a  certain  sex  difference  in  chimpan- 
zees seems  to  consist  in  that  the  males  incline 
rather  more  to  the  stamping  dances  and  clapping 
at  the  same  time  with  the  flat  of  the  hands  than 
do  the  females,  especially  in  the  older  animals.  In 
Berlin,  at  least,  one  has  never  seen  the  chimpanzee 
"Missie"  move  in  dances  of  this  kind,  while  in 
both  of  the  large  males  which  were  to  be  observed 
there  during  the  last  decade,  the  earlier  "Soko" 
and  the  present  "Moritz,"  only  a  little  stimulus, 
by  means  of  a  measured  movement  and  clapping 
of  hands,  was  enough  to  induce  at  once  a  wild 
dance,  which  for  example,  Klaatsch  compared  with 
the  "corroboree"  of  the  black  AustraHans.  When 
one  adds  to  this  the  fact  that  not  only  among  the 
so-called  savages  outside  of  Europe,  but  also 
among  many  European  folk  races,  even  to  the 
Cossacks  and  the  "Schuhplattler"  [a  kind  of  Tyro- 
lean dance]  of  Upper  Bavaria,  to  the  man  falls  the 
Uon's  share  in  the  dance,  the  whole  matter  is  easy 
to  understand.  And  also  when  one  reads  in  the 
reports  of  the  Anthropoid  Station  at  Tenerife  that 
there  also  a  larger  female  danced,  but  quite  other- 
wise than  did  the  males,  by  a  whirling  around  on 


the  axis  of  her  own  body  and  a  varied  striking  of 
the  hands  upon  the  floor.  (Heck,  1922,  p.  661.) 

Incomparably  better  than  any  other 
characterization  of  the  sex  life  of  the  chim- 
panzee discovered  by  us  is  that  of  Kohler. 
With  this  fact  as  justification,  we  quote 
from  it  at  length. 

I  have  not  been  able  to  obtain  any  adequate 
notion  of  the  sexual  behaviour  of  chimpanzees. 
As  in  other  departments  of  their  activities,  so 
here:  the  sexual  hfe  of  the  Station  group  would 
have  developed  on  somewhat  different  lines  if 
even  one  adult  male  had  been  among  them  from 
the  first.  There  appears,  however,  to  be  among 
chimpanzees  nothing  resembling  the  unrestrained 
and  all-absorbing  sexual  impulse  which  is  at- 
tributed to  some  species  of  apes.  It  is  true  that  the 
young  males — who  were  quite  immature — became 
excited  by  meeting  the  adult  female,  Tschego,  and 
went  through  movements  resembling  coitus  with 
her,  and  at  her  instigation,  six  or  eight  years  before 
they  were  fully  adult;  but  certainly  we  cannot 
here  speak  of  an  uncontrollable  instinct  in  con- 
nexion with  them.  It  seems  to  me  that  among  these 
creatures  sexual  excitement  is  less  specific,  and  less 
differentiated  from  any  other  kind  of  excitement, 
than  among  human  beings.  We  may  almost  say 
that  any  strong  emotion,  and  thus  also  any  strong 
external  stimulus  tends  to  react  directly  upon  both 
the  colon  and  the  genitals,  but  not  so  as  to  give 
the  impression  of  exaggerated  and  concentrated 
sexuality,  but  rather  of  an  extreme  vehemence 
and  interdependence  of  all  vivid  inner  processes. 
We  may  even  say  that  this  extreme  frequency  of 
sexual  effects  implies  a  certain  trivialization  of 
this  sphere  of  life,  rather  than  its  intensity.  I  ad- 
mit that  if — from  motives  of  hygiene — one  pre- 
vents coitus  among  them,  by  segregating  the  sexes, 
one  encounters  developments  which  would  not  be 
hkely  in  their  natural  condition,  especially  among 
the  females  in  a  state  of  need.  Thus  it  was  simply 
owing  to  our  prohibition  that  Sultan  did  not  at 
once  copulate  with  Tschego  in  our  presence,  but  in 
obvious  collusion  with  Tschego  and  at  her  invita- 
tion, retired  after  her  or  led  the  way  to  a  hiding- 
place. 

The  sexuality  of  these  animals  is  fairly  diffuse, 
especially  in  so  far  as  there  is  not,  either  before 
or  after  puberty,  any  absolute  differentiation  or 
orientation  according  to  sex.  Often  a  female  be- 
fore the  period  of  maturity  will  execute  move- 
ments of  an  unmistakable  character  towards  an- 
other young  female ;  one  will  adopt  the  attitude 
and  actions  of  the  male.  Later,  when  fully  ma- 
ture, during  the  very  pronounced  recurrent  swell- 
ing of  the  genital  organs,  they  press  themselves 
against  one  another  and  perform  mutual  friction. 
No  doubt  this  was  partly  owing  to  the  lack  of  a 
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rluc  number  of  adult  males,  but  I  can  only  repeat 
that  even  the  strongest  expressions  of  sexual  be- 
haviour gave  a  very  naive  impression,  and  the 
drive  can  under  its  normal  conditions  of  function- 


Fig.  89.  Infancy.  A  young  male  chimpanzee  (P.  schwein- 
jurthii).  Courtesy  of  Herbert  Lang  and  American  Museum 
of  Natural  History. 


ing  merge  constantly  into  the  rest  of  the  "social," 
or  communal,  life  of  the  group.  The  sexuality  of 
the  chimpanzee  is  as  it  were  less  sexual  than  that 
of  the  civilized  human  being.  Often  when  two 
chimpanzees  meet  one  another,  they  seem  to 
"sketch,"  or  indicate,  movements,  which  can 
hardly  be  classed  definitely  under  either  the  cate- 
gory of  joyous  and  cordial  welcome,  or  sexual 
intimacy.  (Kohler,  1925,  pp.  313-315.) 

Our  own  observation  of  the  sex  activi- 
ties of  specimens  in  zoological  gardens,  the 
Abreu  colony,  the  Yale  Primate  Labora- 
tory, and  in  the  greater  freedom  of  life  at 
our  behavior  station.  Franklin,  New^  Hamp- 
shire, enables  us  to  confirm  many  of  the 
important  points  made  by  this  author  and 
convinces  us  that  his  general  and  tentative 
interpretation  of  available  facts  is  correct. 

From  data  provided  by  sustained  obser- 
vation of  the  social  relations  of  chimpan- 


zees in  the  Abreu  cf)lonv  anrl  in  the  Yale 
Primate  Laboratory,  P>ingham  (1928)  has 
given  a  detailed  description  of  the  sexual 
play  of  immature  specimens  and  a  valu- 
able, but  necessarily  incomplete,  account 
of  the  mating  behavior  of  certain  adults. 
His  is  the  first  extensive  discussion  of  the 
sexual  life  of  the  chimpanzee  based  upon 
carefully  recorded  observations  of  the  be- 
havior of  certain  individuals  over  a  period 
of  years.  The  document  therefore  stands 
as  unique,  and  it  is  essential  that  the  reader 
who  is  particularly  interested  in  this  phase 
of  the  life  of  the  chimpanzee  consult  the 
original.  We  attempt  merely  to  summarize 
this  author's  principal  observations  and 
conclusions  in  the  following  paragraphs. 

By  contrast  with  prevalent  cross-sec- 
tional pictures  of  sexual  and  reproductive 
behavior  in  the  anthropoid  apes,  Bingham 
exhibits  and  emphasizes  the  extreme  im- 
portance of  complete  genetic  description. 
His  own  contribution  of  fact  is  primarily 
genetic  and  in  many  w^ays  importantly  cor- 
rects and  supplements  existing  informa- 
tion. The  nature,  relations,  and  relative 


Fig.  90.  Childhood.  A  male  chimpanzee   (.P.  </.:;. 
five  or  six  years  old.  Courtesy  of  Xew  York  Zoological 
Society,  E.  R.  Sanborn,  photographer. 

importance  of  the  structurallv  given  or  in- 
stinctive versus  the  individually  acquired 
contribution  to  sexual  behavior  are  consid- 
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ered  at  length  in  the  light  of  continuing 
observation  of  social  relations  in  a  group 
of  chimpanzees,  as  is  indicated  by  the  fol- 


Fig.  91.  Maturity.  An  adult  male  chimpanzee  (P.  schwein- 
jurthii).  Courtesy  of  Herbert  Lang  and  American  Museum 
of  Natural  History. 


lowing  quotation,  and  the  conclusion  is 
tentatively  drawn  that  hereditary  equip- 
ment must  be  supplemented  by  individual 
experience  in  order  that  sexual  behavior 
may  be  perfectly  adapted  and  efficient. 

My  first  clue  to  the  importance  of  experience  in 
the  sexual  behavior  of  chimpanzees  was  revealed 
when  Anuma  and  Malapulga  were  initially  mated. 
Both  had  probably  reached  reproductive  maturity, 
yet  their  initial  attempts  to  copulate  were  fail- 
ures. The  overt  essentials  for  copulation  were 
present,  but  their  organization  was  incomplete. 
The  male  seemed  to  proceed  no  farther  with  any 
of  these  copulatory  factors  than  he  had  been  ob- 
served to  do  previously  in  situations  probably 
having  for  him  no  sexual  significance.  During  the 
mating  experiment,  when  these  factors  were  as- 
sembled in  behavior  having  a  probable  sexual 
focus,  the  female  appeared  much  better  prepared 
to  consummate  the  mutual  adjustments  than  the 
male.  The  conspicuous  factors  in  her  behavior  also 
had  been  observed  before  she  was  with  the  male. 
(Bingham,  1928,  p.  153.) 

Observational  materials  indicate  unex- 
pectedly high  variability  in  sexual  expres- 
sion and  adjustment.  Whether  in  chimpan- 
zee it  is  greater  than  in  monkey  and  less 
than  in  man  is  not  established  by  observa- 
tional data,  but  Bingham  suggests  proba- 


bility of  increase  in  the  order:  monkey, 
ape,  man. 

Copulatory  play  is  both  varied  and  fre- 
quent in  immature  animals.  Homosexual, 
heterosexual,  exhibitionistic,  and  mastur- 
batory  activities  occur.  Sexual  excitement 
and  frequency  of  expression  are  markedly 
increased  by  interspecies  and  extra-species 
social  stimulation. 

Serving  as  background  and  preparation 
for  mature  sexual  adjustments  are  such 
social  activities  and  relations  as  sucking, 
clinging,  embracing,  exploring.  Eventually 
sexual  adjustment  becomes  definite,  but 
throughout  the  life  of  the  organism  repro- 
ductive behavior  is  influenced  by  numer- 
ous, complex,  and  extremely  variable  types 
of  stimulation  and  situation.  Thus,  remarks 
the  observer: 

It  appears  that  a  considerable  variety  of  stimuli 
may  set  off  sexual  responses  in  the  apes  and  mon- 
keys. The  versatility  of  the  chimpanzee  and  the 
variety  of  situations  that  elicit  sexual  behavior 
demonstrate  the  readiness  with  which  excitations 
spread  from  non-sexual  to  sexual  areas.  There  is 
clearly  a  wide  variation  from  individual  to  indi- 
vidual in  sexual  adaptability.  The  evidence  points 


Fig.  92.  Aged  female  chimpanzee.  Said  to  be  sixty  years 
old.  Courtesy  of  A.  Calmette  and  R.  Wilbert. 


to  the  necessity  of  a  preliminary  sexual  develop- 
ment before  adequate  mutual  adjustments  for  re- 
production can  be  made.  Even  in  the  absence  of 
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anthropoid  conij)anions  for  mutual  sex  play,  the 
versatility  of  the  apes  is  such  that  varieties  of 
sexual  expression  are  revealed.  (Bingham,  1928,  p. 
158.) 

Naturally  and  appropriately  the  author 
concludes  by  discussion  of  the  unique  im- 
portance of  the  anthropoid  apes  as  mate- 
rial for  the  experimental  study  of  the  gene- 
sis and  relations  of  sexual  behavior  and 
for  the  investigation  of  special  problems  in 
the  psychobiology  of  reproduction  and  so- 
cial life.  The  monograph  which  we  have 
thus  briefly  and  inadequately  summarized 
contains  a  useful  selected  bibliography. 

Apart  from  accounts  of  the  sexual  play 
of  immature  individuals  (see  especially 
Bingham,  1928),  descriptions  of  copulatory 
behavior  are  found,  so  far  as  we  have  dis- 
covered, only  in  Montane  (191 5,  1928), 
Sokolowsky  (1923),  Passemard  (1927), 
and  Fox  (1929).  The  first  obtained  his 
information  in  the  Abreu  colony;  the  sec- 
ond, from  captive  groups  kept  in  various 
German  zoological  gardens;  Passemard, 
from  Abreu  specimens  temporarily  in 
France,  and  Fox,  in  the  Philadelphia  Zoo- 
logical Garden.  The  sexual  activities  in  one 
group  Sokolowsky  has  thus  described: 

The  troup  consisted  of  a  large  adult  male,  a 
few  younger  females  and  a  young  male.  The  old 
male  was  even  in  captivity  the  undisputed  guard- 
ian and  ruler  of  all  the  other  members.  He  kept 
himself  aloof  up  at  the  top  of  the  cage,  seated  on 
a  board,  observing  and  controlling  the  doings  of 
the  others.  If  a  quarrel  arose  he  sprang  down 
from  his  seat,  and  made  an  end  to  it  by  blows 
and  bites.  He  never  indulged  in  games  or  sports, 
but  preserved  his  austerity  which  was  respected 
by  the  others.  The  sexual  appetite  of  this  male 
was  very  interesting  to  note.  He  was  very  exacting 
in  this  respect,  and  demanded  repeated  inter- 
course every  day  with  his  females.  For  this  pur- 
pose he  sprang  down,  and  seized  one  of  the  fe- 
males who  even  if  she  struggled  at  first  had  to 
yield  finally  to  his  superior  strength,  and  submit 
to  copulation.  When  he  saw  the  young  male  at- 
tempt intercourse  with  the  females,  he  sprang  on 
the  couple,  and  drove  the  young  male  off  with 
bites  and  blows.  The  young  male  succeeded  in 
effecting  intercourse  only  when  he  waited  until 
the  old  male  was  asleep,  and  then  made  advances 
to  the  females  who  acceded.  From  my  observa- 
tion the  old  male  exercised  his  power  and  strength 
in  a  despotic  manner,  and  demanded  sexually  im- 
plicit submission.  (Sokolowsky,  1923,  p.  614.) 


The  short  article  by  Sokolowsky  from 
which  we  have  quoted  gives  a  general  ac- 
count of  the  sexual  life  of  the  anthropoid 
apes.  Although  the  author  is  concerned 
largely  with  morphological  facts,  he  pre- 
sents also  certain  behavioral  data. 

Of  sexual  and  other  social  relations  of 
wild  individuals  after  mating  nothing  is 
definitelv  known.  From  the  arrangement 
of  the  nests  of  T.  calvus  in  pairs,  Du 
Chaillu  (186 1,  p.  359)  concludes  that  they 
remain  together  throughout  the  year  in- 
stead of  merely  during  the  period  of  mat- 
ing. In  doubt  also  is  the  nature  of  the 
reproductive  association  in  the  chimpan- 
zee, for  some  authorities  consider  it  monoga- 
mous and  others  polygamous.  The  obser- 
vations of  Garner  (1896,  p.  54)  seem 
definitely  to  support  polygamy;  and,  we 
may  add,  the  reports  of  various  observers 
indicate  the  presence  of  more  than  one 
apparently  mature  female  with  a  mature 
male.  The  evidence,  however,  is  far  from 
being  decisive,  and  especially  since  such 
authorities  as  Livingstone  (1875,  p.  325), 
Forbes  (1894,  II,  192),  and  Reichenow 
(1920,  p.  20)  either  definitelv  accept 
monogamy  as  established  or  consider  it 
probable. 

By  Dr.  Robert  Wilbert  of  the  African 
Station  of  the  Pasteur  Institute,  at  Kindia, 
French  Guinea,  we  are  informed  that 
T.  niger  generally  mates  during  the  rainy 
season,  August  to  October,  and  gives  birth 
to  young  more  especially  from  June  to 
September.  Sexual  intercourse  may  occur 
throughout  the  year,  and  births  are  not 
strictly  limited  to  any  one  season. 

Genetic  relations  of  sexual  behavior  and 
social  relations  are  examined  and  discussed 
critically,  constructively,  and  with  insight, 
from  the  vantage  ground  of  the  zoologist, 
by  Gerrit  S.  Miller,  Jr.  (1928),  under  the 
caption,  "Some  elements  of  sexual  behav- 
ior in  primates  and  their  possible  influence 
on  the  beginnings  of  human  social  develop- 
ment." 

MENSTRUATION 
The  process  of  menstruation  or  catamenia, 
early  obser\'ed  in  the  chimpanzee,  and 
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emphatically  denied  by  believers  in  the 
uniqueness  of  man  as  rendering  the  animal 
preposterously  human,  is  an  established 
fact.  Neglecting  several  references  of  un- 
deniable historical  interest  we  select  Keith 
as  authority  and  quote  an  admirably  suc- 
cinct statement  which  he  prepared  at  the 
close  of  the  last  century. 

Little  is  known  concerning  the  menstruation  of 
the  Anthropoids.  The  only  observation  is  that  of 
Ehlers  [1881],  of  a  Chimpanzee  which  began  to 
menstruate  about  the  tenth  year,  and  continued, 
until  it  died  two  years  later,  to  show  a  monthly 
discharge.  Mr.  Mackay's  observation  on  "Jo- 
hanna" verifies  Ehlers'  statement;  she  began  to 
show  a  monthly  discharge  \yhen  she  was  believed 
to  be  ten_vears  old.  The  discharge_appears  every 
28th  day,  and  lasts  for  three  days.  It  is^anguine-^ 
ous  in  colour,  profuse,  amounting  to  perhaps  4 
or  6  oz.,  staining  freely  her  skirt.  She  is  then  very 
irritable.  For  6  to  8  days  before  the  discharge  ap- 
pears she  is  in  heat,  the  genital  labia  are  turgid 
and  swollen;  the  nipples  are  fuller  and  more 
erect.  When  the  discharge  appears,  the  state  of 
turgescence  in  the  pudendal  organs  passes  away. 
She  shows  a  friendly  disposition  to  men  rather 
than  to  women.  She  frequently  plays  with  her 
nipples,  but  has  acquired  no  degenerate  sexual 
habits.  The  sexual  state,  so  far  as  Mr.  Mackay 
has  observed,  does  not  change  with  the  season  of 
the  year.  (Keith,  1899,  pp.  297-298.) 

The  fact  is  definitely  and  convincingly 
supported  also  by  statements  to  be  found 
in  Hartmann  (1885),  Duckworth  (1899), 
Montane  (1915,  1928),  Heck  (1922),  Soko- 
lowsky  (1923),  Kohler  (1925),  Bauman 
(1926),  and  Fox  (1929).  Because  of  his 
exceptionally  favorable  opportunities  for 
observation  over  a  period  of  years,  we 
quote  the  definite  statements  of  Kohler. 

The  female  of  the  species  definitely  menstru- 
ates, at  intervals  of  thirty  to  thirty-one  days,  and 
always  for  a  period  of  between  three  and  six  days. 
During  the  flow  her  sexual  instinct  is  absolutely 
quiescent,  but  her  temper  is  often  particularly 
amiable.  After  the  cessation  of  the  flow,  there  is 
an  access  of  sexual  desire,  accompanied  by  a  pro- 
nounced swelling  of  the  whole  external  genitalia. 
At  this  time  the  animals  are  irritable  and  uncer- 
tain in  temper,  and  suffer  a  good  deal  from  the 
very  sensitive  swollen  area,  until  it  subsides. 

I  note,  in  conclusion,  that  Grande,  who  was,  in 
many  respects,  exceptional,  always  showed  con- 
siderable sex  indifference  towards  her  male  fel- 
low-captives and  was  also  "let  alone"  in  this 


respect  by  them,  although  otherwise  they  were 
comrades  and  play-fellows.  (1925,  p.  315.) 

The  literature  contains  several  refer- 
ences to  changes  in  affective  attitude  seem- 
ingly correlated  with  catamenia.  Typical 
statements  may  be  found  in  Montane,  as 
quoted  below,  Heck  (1922,  p.  660),  von 
Allesch  (1921a,  pp.  672-673),  and  Bauman 
(1926,  p.  2).  Generally  it  has  been  as- 
sumed that  the  process  does  not  occur  dur- 
ing gestation,  and  by  Abreu,  as  cited  by 
Yerkes  (1925,  p.  189),  it  is  believed  not  to 
occur  until  the  offspring  is  weaned,  but 
observations  reported  from  the  Philadel- 
phia Zoological  Garden  indicate  that  it  may 
occur  during  gestation  (Fox,  1929,  p.  42). 

We  quote  as  follows  from  Montane  be- 
cause of  the  important  bearing  his  observa- 
tions have  on  the  common  method  of  esti- 
mating duration  of  gestation. 

With  regard  to  Cucusa  pregnancy  was  first 
suspected  in  the  month  of  August,  1914,  because, 
at  the  catamenial  period,  the  genital  turgency 
was  moderated  while  there  was  also  a  decrease  in 
the  flow  of  blood.  These  symptoms  were  signifi- 
cant, as  it  is  known  that  at  these  periods  the 
development  of  the  external  genital  parts  reaches 
a  voluminous  size.  During  this  period  also,  Cu- 
cusa's  usual  joviality  disappeared;  at  the  same 
time  she  was  losing  appetite,  showing  a  certain 
dislike  for  food,  which  was  expressed  sometimes 
in  actual  vomiting.  Soon  there  could  be  no  doubt 
as  to  her  true  condition,  as  the  mammary  glands 
were  becoming  more  prominent  and  the  abdomen 
was  showing  already  a  sensible  volume;  further- 
more, all  signs  of  catamenia  disappeared  during 
the  last  three  months  of  pregnancy. 

This  last  fact  definitely  settles  the  doubt  ex- 
pressed by  Broca  [1869]  in  his  report  on  the  order 
of  the  Primates:  "Regarding  the  anthropoids,  the 
question  of  the  catamenial  flow  has  remained 
doubtful  up  to  the  present  time,  as  there  has  been 
no  occasion  to  study  female  adults  in  captivity." 
Cucusa,  in  her  normal  condition,  sometimes  has 
had  very  abundant  losses  of  blood.  Another  fact 
which  should  be  mentioned,  being  of  interest  to 
naturalists,  is  that,  contrary  to  what  is  observed 
in  the  case  of  most  mammals,  sexual  relations  be- 
tween Jimmy  and  Cucusa  continued  during  the 
whole  period  of  gestation,  both  day  and  night, 
(Montane,  1915,  p.  10.) 

AGE  OF  SEXUAL  MATURITY 
For  neither  sex  is  the  age  of  sexual  ma- 
turity definitely  known.  It  is  sometimes 
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asserted  that  the  animal  develops  physi- 
cally more  rapidly  than  does  man,  and 
from  this  uncritically  accepted  statement 
it  has  been  argued  that  sexual  maturity  is 
achieved  at  an  earlier  age.  On  this  point, 
referring  to  individuals  in  the  Abreu 
colony,  Yerkes  writes: 

Anuma's  life  has  been  observed  from  conception 
through  birth,  infancy,  childhood,  and  adolescence, 
to  the  threshold  of  maturity.  He  now  is  more 
than  ten  years  old  and  is  comparable  physically, 
we  believe,  with  a  boy  of  twelve  to  fourteen. 
There  is  no  positive  proof  that  he  is  sexually  ma- 
ture, but  his  behavior  and  what  has  been  learned 
of  other  individuals  suggest  that  the  male  chim- 
panzee attains  sexual  maturity  at  the  age  of  ten  to 
twelve  years.  The  female  of  the  species  seemingly 
passes  from  adolescence  into  sexual  maturity  a 
year  or  two  earlier,  perhaps  at  the  age  of  eight  to 
ten  years.  Malapulga  and  Sita,  for  example, — indi- 
viduals which  seem  to  be  about  half-grown,  weigh- 
ing about  fifty  pounds,  and  aged  seven  to  eight 
years  as  nearly  as  may  be  judged  by  size,  weight, 
and  condition  of  teeth, — are  quite  clearly  on  the 
threshold  of  sexual  maturity.  Malapulga  is  some- 
what in  advance,  and  if  the  two  were  in  the  wilds 
she  almost  certainly  would  mate  earlier  than  Sita. 
(1925,  pp.  I94-I95-) 

The  age  of  sexual  maturity  in  the  fe- 
male is  commonly  estimated  at  eight  to 
ten  years,  although  some  authorities  have 
placed  it  as  low  as  six  years;  and  that  of 
the  male  at  ten  to  twelve  years.  From  ex- 
tended observation  and  access  to  the  rec- 
ords of  the  London  Zoological  Garden, 
P.  C.  Mitchell  (191 2,  p.  39)  remarks:  "It 
is  generallv  assumed,  however,  that  the 
duration  of  youth  in  anthropoid  apes  is 
from  eight  to  twelve  years,  and  the  esti- 
mate is  probably  not  very  far  wrong."  Ob- 
servational data  for  the  female  of  the  spe- 
cies are  few  and  unsatisfactory,  and  for 
the  male  none  are  available.  Heck  (1922, 
p.  661)  cites  an  instance  of  the  lack  of 
spermatozoa  in  a  male  at  least  eleven  years 
old  which  w^as  examined,  but  in  this  in- 
stance we  may  not  overlook  the  fact  that 
age  was  not  definitely  known.  By  Fox 
(1929,  p.  41)  the  breeding  of  two  indi- 
viduals supposed  to  be  under  eight  years 
of  age  is  reported. 

Certain  reasons  for  these  informational 
lacks  are  apparent,  and  it  is  clear  also  that 


definite  knowledge  awaits  the  establish- 
ment of  suitable  anthropoid  breeding  sta- 
tion in  connection  w^ith  which  studies  of 
the  cycles  of  oestrus  and  gestation  may  be 
conducted  under  experimentally  controlled 
conditions. 

Our  tentative  conclusion,  after  critical 
examination  of  all  available  information, 
js^  that  the  chimpanzee  rnatures  sexually 
slightlyjnore^xapidly^an  does-man  in  the 
tropics. 

There  are  unauthenticated  rumors,  and 
even  dogmatic  assertions,  that  the  chim- 
panzee can  be  successfully  crossbred  with 
the  gorilla  and  also  with  man.  Facts  which 
would  justify  such  a  statement  have  not 
come  to  our  attention;  we  therefore  doubt 
its  truth. 

GESTATION,  BIRTH,  AND  INFANCY 
The  period  of  gestation  is  commonly 
thought  to  be_either  seven  or  nine  months, 
and  although  it  must  be'  granted  ttiat  thT 
evidences  are  inconclusive,  the  probability 
seems  strongly  in  favor  of  the  latter  esti- 
mate. There  are  few  observations  worthy 
of  mention.  Such  as  we  have  found  we  shall 
cite.  From  the  Zoological  Garden  of  Ber- 
lin, von  Allesch  reports,  of  an  obser\'ed 
pregnancy  and  birth,  that  there  is  choice 
between  a  five-month  period  of  gestation 
and  the  ^possibility^ that  menstruation  con- 
tirmes^durin^^  some- 
times in  man  (1921a,  p.  672).  Our  earlier 
quotation  from  Montane  offers  what  is 
probablv  the  correct  answer  to  von  .\llesch; 
namely,  that  menstruation  either  occasion- 
ally or  regularlv  occurs  during  early  preg- 
nancy, and  that  in  consequence  cessation 
may  not  be  taken  to  mark  the  beginning  of 
pregnancy.  The  paragraphs  which  we  are 
about  to  quote  supply,  from  the  Abreu 
colony,  data  which  we  believe  tentatively 
establish  the  gestational  period  of  the  chim- 
panzee as  nine  months. 

Madam  Abreu  has  had  three  opportunities  to 
observe  the  fruitful  mating  of  chimpanzees,  be- 
havior during  the  period  of  gestation,  and  the  birth 
and  early  days  of  the  young.  The  first  of  these 
opportunities  appeared  in  the  relations  of  Jimmy 
and  Cucusa  and  the  resulting  baby  Anuma ;  the 
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second  in  the  relations  of  Jimmy  with  Cucusa  and 
the  birth  in  France  during  the  war  of  an  unnamed 
infant  which  survived  for  only  a  few  weeks;  and 


Fig.  93.  Maternity.  The  female  chimpanzee  Cucusa,  with 
her  infant  son  Anuma.  This  photograph  was  made  for 
Mrs.  Abreu  shortly  after  the  birth  of  Anuma  in  Havana, 
191 5.  Courtesy  of  Mrs.  R.  Abreu  and  the  Century  Com- 
pany. 


the  third,  the  relations  of  Jimmy  and  Monona 
with  the  resulting  offspring,  Lita. 

For  the  first  of  these  series  of  events  we  have 
the  record  of  professional  scientific  observers  to 
supplement  that  of  Madam  Abreu.  Dr.  Louis  Mon- 
tane read  before  the  Cuban  Society  of  Natural 
History,  in  1915,  a  paper  on  "A  Cuban  Chimpan- 
zee" in  which  he  describes  the  birth  and  early  days 
of  Anuma.  Relative  to  the  pregnancy  of  Cucusa 
and  the  period  of  gestation,  Montane  says,  "Preg- 
nancy was  first  suspected  in  August,  1914,  because 
of  the  appearance  and  behavior  of  the  female. 
Finally,  nine  months  after  the  first  visible  symp- 
toms Anuma  was  born."  This  event  established  the 
duration  of  gestation  in  the  chimpanzee.  Madam 
Abreu  confirms  Montane's  statements  and  asserts 
that  they  are  confirmed  also  by  her  later  obser- 
vations in  connection  with  the  development  of  the 
baby  born  in  France  and  Lita.  It  seems  reasonably 
certain,  then,  that  in  the  case  of  the  chimpanzee 
the  period  of  prenatal  development  is  virtually 
the  same  as  in  man. 

During  this  period  the  relations  of  the  male  and 
female  continue  as  usual,  but  following  the  birth 
of  the  young  and  until  the  baby  is  weaned  and  the 
production  of  milk  ceases,  there  is  no  relation 
whatever  between  the  animals.  It  appears,  then — 
and  this  is  Madam  Abreu's  conclusion — that  the 
condition  of  lactation  determines  the  relations  of 
the  sexes.  Montane,  referring  to  this  matter,  states 


that  in  Cucusa  lactation  began  on  the  second  day 
after  the  birth  of  Anuma  and  that  "sixteen  days 
after  birth  there  was  a  normal  return  of  catamenia 
but  without  external  genital  turgency."  Seemingly 
in  flat  contradiction  of  this.  Madam  Abreu  main- 
tains that  catamenia  does  not  reappear  for  several 
months;  indeed,  is  not  resumed  until  the  infant 
has  been  weaned.  In  the  case  of  Anuma  this  oc- 
curred after  about  eighteen  months;  in  that  of 
Lita  after  about  twenty  months. 

For  its  bearing  on  this  conflict  of  statements, 
the  writer  may  say  that  during  his  stay  in  Havana 
in  the  summer  of  1924,  when  Jimmy,  Monona, 
and  Lita  were  caged  together,  Monona  at  no  time 
gave  evidence  of  catamenia  or  of  sex  interest  or 
relations  with  Jimmy.  Lita,  although  not  entirely 
dependent  on  her  mother  for  nourishment,  was  still 
treated  by  Monona  as  though  nursing.  The  evi- 
dence, then,  seems  entirely  to  substantiate  the  com- 
mon statement  that  the  female  chimpanzee  nurses 
its  baby  for  several  months,  even  perhaps  for  a 
year  or  two,  and  that  for  several  years  the  young 
animal  continues  with  its  parents,  constituting  a 
partially  dependent  member  of  the  growing  family 
group.  (Yerkes,  1925,  pp.  188-190.) 

Seemingly  there  are  no  recorded  obser- 
vations of  parturition  in  the  wild  chimpan- 
zee, and  for  captives  we  have  knowledge 
of  only  such  as  are  cited  below.  There 
have,  it  seems,  been  few  births  in  captivity. 
We  are  informed  either  by  published  re- 
ports or  by  personal  contacts  of  five  births 
in  the  Abreu  colony,  of  three  in  the  New 
York  Zoological  Park,  of  one  in  the  Zoo- 
logical Garden  of  Berlin,  and  of  one  in  the 
Philadelphia  Zoological  Garden.  But  only 
in  the  last  instance  was  observation  com- 
plete and  adequate.  Naturally  difficulties 
are  numerous  and  may  not  readily  be  over- 
come. 

We  present  chronologically  the  cases 
which  are  matter  of  record.  Of  the  birth  of 
the  Cuban  chimpanzee  Anuma  this  is  the 
account : 

The  parturition  of  the  anthropoid  ape  must 
have  taken  place  between  five  and  six  o'clock  in 
the  morning,  as  at  six  o'clock  the  young  ape  was 
first  noticed,  resting  on  the  contracted  legs  of  the 
mother  and  still  joined  to  her  by  the  umbilical 
cord.  His  body  was  completely  hairless  with  the 
exception  of  the  head,  on  which  hair  was  abun- 
dant. His  eyes  were  wide  open  and  his  gaze  indi- 
cated bewilderment. 

The  attitude  of  the  mother  at  the  moment  of 
birth  escaped  observation.  Nevertheless,  everything 
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Fig.  94.  Infancy.  A  male  chimpanzee,  one  day  after  birth.  He  was  born  in  Philadelphia,  October  i,  1928.  Photograph  by 
Newton  Hartman,  courtesy  Philadelphia  Zoological  Garden. 


has  led  us  to  believe  that  the  obstetric  posture  of 
Cucusa  was  a  crouching  position,  as  is  the  case 
among  other  apes.  Moreover  it  appears  that  this 
was  the  true  position  adopted  in  remote  times  by 
women  of  the  human  races.  (Montane,  igiS,  p. 
II.) 

Of  the  only  living  birth  (two  fetuses 
were  stillborn)  occurring  in  the  New  York 
Zoological  Park  it  is  reported: 

On  July  14,  IQ20,  about  10.45  a.m.,  while  pass- 
ing through  the  Primate  House,  Keeper  Palmer  re- 
ported that  the  chimpanzee  Suzette  had  not  eaten 
her  breakfast,  and  upon  going  to  the  outside  cage 
to  examine  her,  we  found  her  lying  on  her  back, 
where  she  had  apparently  just  a  moment  before 
given  birth  to  a  baby.  The  Ijaby  was  lying  on  the 
mother's  abdomen,  face  downward  and  covered  by 
the  hands  of  the  mother.  Because  of  the  fact  that 
the  event  occurred  several  weeks  before  it  was 
expected,  no  one  was  present  at  the  critical  moment 
save  Boma,  the  father. 

Boma  had  been  with  Suzette  in  the  outside  cage 
for  about  an  hour  and  when  I  found  him  he  was 
sitting,  apparently  unconcerned,  about  twenty  feet 
from  Suzette.  (Blair,  1920,  p.  106.) 

For  the  Berlin  case  von  Allesch  thus  de- 


scribes the  final  stages  of  gestation  and 
parturition.  Menstruation  having  ceased  in 
October,  no  change  in  the  appearance  of 
the  female  was  noted  until  the  end  of 
January. 

She  ate  well;  there  were  no  signs  of  digestive 
troubles;  she  was  lively  and  skillful  in  g\'mnastics, 
and  she  was  always  friendly,  confiding,  and  as 
usual  grateful.  At  the  end  of  Januar\-  a  change 
began  to  appear.  She  constantly  became  heavier, 
more  careful  in  bodily  movements,  quieter,  and 
exercised  less  and  less.  The  abdomen  swelled,  but 
the  thorax  and  breasts  did  not.  The  last  two  weeks 
of  March  she  was  isolated  at  night,  but  during  the 
day  she  remained  with  the  other  animals,  and  al- 
though subdued  in  her  movements,  she  took  part 
in  the  common  life  of  the  group. 

During  the  birth  itself  only  the  keeper.  August 
Liebetreu,  was  present.  He  reported  what  he  saw 
shortly  thereafter  to  the  Director  of  the  Zoologi- 
cal Gardens,  Ludwig  Heck,  who  wrote  out  the 
official  report.  This  report  says : 

"At  half  past  four  in  the  afternoon  she  was  ready 
to  go  into  the  sleeping  cage.  After  being  locked  in, 
she  at  once  made  a  nest  down  below  (formerly 
she  had  slept  above),  kept  stirring  up  the  nest  and 
was  verv  restless. 
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"At  5.20  the  others  sat  inquisitively  at  the  parti- 
tion netting.  She  lay,  clutching  the  netting  with  her 
hind  feet,  turned  toward  the  exhibition  room. 
Liebetreu  noticed  that  she  took  something  away 


Fig.  95.  Bottle  fed!  The  Philadelphia  infant  was  reared 
thus.  Photograph  by  Newton  Hartman,  courtesy  Philadel- 
phia Zoological  Garden. 


from  between  her  hind  legs.  With  sounds  of  joy 
(oft  repeated  U)  she  laid  it  on  her  belly  and  cov- 
ered it  with  straw.  After  a  short  time  she  lifted  it 
again  and  stuck  the  tiny  head  of  the  small  animal 
in  her  mouth.  The  youngster  never  moved.  She 
seemed  to  suck  the  head.  Then  she  hcked  it  dry. 
But  it  scarcely  moved.  She  threw  it  back  and 
forth  in  the  region  of  the  abdomen  with  her 
hands  and  shook  it  as  if  in  that  way  she  would 
make  it  come  to  life.  The  keeper  was  afraid  that 
the  youngster  was  born  dead.  At  quarter  to  six, 
however,  he  noticed  that  it  breathed  and  lived. 
Loca  ate  the  inner  part  of  the  placenta,  the  rest 
of  which,  together  with  the  umbilical  cord,  was 
found  the  next  day  in  the  straw.  At  six  o'clock 
dried  fruit  and  potatoes  were  brought  her,  which 
she  ate  lying  down.  She  also  drank  freely  from  a 
pitcher  of  water.  At  evening  it  was  noticed  that 
the  little  one  lay  on  her  breast.  Loca  greeted  the 
keeper  in  friendly  fashion.  A  blanket  which  was 
handed  her  she  took,  although  the  preceding  days 
she  had  scorned  it."  (Von  Allesch,  1921a,  pp.  673- 
674.) 

To  a  pair  of  young  chimpanzees,  cage- 
mates  in  the  Philadelphia  Zoological  Gar- 
den, an  infant  was  born  October  i,  1928, 
according  to  the  report  of  Fox,  who  under 
uniquely  favorable  circumstances  observed 
parturition  and  behavior  of  mother  and 
infant  thereafter. 

The  estimated  age  of  the  parents  is  seven 
to  eight  years.  They  were  kept  together 
throughout  the  period  of  pregnancy  and 
separated  only  when  warnings  of  parturi- 
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tion  were  observed.  During  the  gestational 
interval  sexual  intercourse  continued,  as 
also  menstruation.  The  latter,  however,  was 
irregular.  (Fox,  1929,  p.  42.) 

There  follows  circumstantial  account  of 
birth  as  prepared  by  Fox  from  notes  writ- 
ten immediately  after  the  occurrence. 

On  October  i,  when  first  seen  by  the  writer  early 
in  the  forenoon,  nothing  was  noted  out  of  the 
usual.  Breakfast  was  eaten.  At  about  9.00  a.m., 
the  keeper  heard  a  deep,  sighing  yawn,  repeated 
several  times.  (This,  the  writer  surmises  was  the 
pain  of  the  first  stage  of  labor,  which,  if  true, 
would  indicate  that  labor  began  about  9.00  a.m., 
and  finished  at  11.25  a.m. — two  hours  and 
twenty-five  minutes.)  About  10.00  a.m.,  McCros- 
sen  [keeper]  noted  the  usual  chimpanzee  howl, 
which,  according  to  him,  seemed  to  have  what  the 
observer  would  interpret  as  alarm  and  possibly 
pain.  The  vulvar  region  did  not  attract  McCros- 
sen's  attention  at  that  time.  About  11.00  a.m.,  he 
observed  that  there  was  a  definite  prominence  of 
the  whole  posterior  region  and  very  shortly  the 
aperture  of  the  vulva  opened  and  something  black 
was  observed.  The  writer  was  called  and  saw  the 
animal  about  11. 15  a.m.,  when  it  was  evident  that 
delivery  was  in  progress.  Consultation  with  Mr. 
Dill  and  Mr.  McCrossen  as  to  the  wisdom  of  trying 
to  get  "Marianne"  into  the  den  inside,  resulted  in 
a  decision  that  it  was  impossible  to  do  this,  and 
that  we  would  have  to  make  her  as  comfortable  as 
possible  in  the  outside  cage.  Her  companion,  "Sul- 
tan," was  coaxed  into  the  inside  cage  and  the  in- 
tervening door  barred.  When  first  seen,  she  was 
evidently  in  distress  and  confused.  Her  expression 
was  blank  or  that  of  bewilderment.  She  moved 
around  the  cage,  up  on  the  box,  up  on  the  side 
bars  and  cross  bars,  all  the  while  putting  her  hand 
on  the  presenting  perineum  and  licking  the  drops 
of  fluid  that  she  could  obtain.  McCrossen  reports 
that  he  saw  no  sudden  gush  of  fluid.  The  drops 
that  hung  from  the  vulva  were  cloudy  but  quite 
limpid.  The  writer  was  apprehensive  lest  she  drop 
the  young  from  the  top  of  the  box  or  bars,  and  he 
had  McCrossen  put  a  large  quantity  of  hay  into 
the  cage.  She  moved  down  into  the  hay  and  seemed 
quiet  for  a  minute,  when  her  mate,  "Sultan,"  set 
up  a  racket,  startling  her.  By  reason  of  this,  al- 
though perhaps  coincidentally,  the  head  popped 
out.  It  apparently  came  out  with  the  sagittal 
suture  in  the  midline,  occiput  posterior,  but  al- 
most at  once  the  face  rotated  to  the  left.  While 
the  top  of  the  scalp  was  presenting,  she  plucked 
the  hairs  from  it  and  ate  them.  After  the  head 
was  delivered  she  continued  plucking  the  hairs, 
and  with  her  hand  wiping  off  the  moisture 
which  she  licked  also.  In  one  minute  she  began 
tugging  at  the  head  and  putting  her  fingers  into 
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the  mouth  of  the  youn<^  to  pull  it.  The  cord  was 
once  completely  around  the  neck.  The  eyes  were 
shut  and  there  was  no  attempt  to  breathe.  Again 
suddenly  the  mate  set  up  a  scream,  in  which  she 
joined  and  jumped  to  the  top  of  the  box  with  one 
leap.  The  body  of  the  fetus  was  expelled  with  great 
rapidity  and  fell  to  the  straw  two  feet  below.  She 
paused  a  few  seconds,  felt  of  her  perineum  and 
then  approached  the  baby  and  smelled,  all  the 
while  licking  her  lips.  The  baby  was  not  breathing, 
nor  did  it  breathe  for  many  seconds.  She  overlay 
it  and  put  her  mouth  to  its  mouth.  There  was  a 
distinct  heaving  respiration  on  the  part  of  the 
mother,  and  it  seemed  to  the  writer,  to  Mr.  Dill, 
and  to  Mr.  McCrossen  that  she  was  blowing  into 
the  baby's  mouth.  The  writer  makes  this  state- 
ment with  considerable  reserve,  and  would  not 
make  it  were  it  not  that  the  act  was  repeated  one 
minute  later.  Following  the  first  probable  artificial 
respiration,  the  baby  breathed.  This  was  perhaps 
one  minute  or  one  minute  and  a  half  after  delivery. 
Then  there  were  several  seconds  without  respira- 
tion, when  another  heave  was  noted.  Following  the 
second  "blowing"  by  the  mother,  respirations  be- 
came more  frequent  and  were  perhaps  ten  seconds 
apart.  During  this  minute  or  so,  the  mother  over- 
lay and  cuddled  the  baby  as  it  lay  in  the  hay, 
mouthing  it,  licking  it  a  little,  investigating  it  and 
opening  its  mouth,  and  then  later  tried  to  open  its 
eyes.  After  three  or  four  minutes  she  left  it  and 
began  to  draw  the  straw  up  around  her  for  a  bed. 
A  few  seconds  after  she  left  it,  the  baby  gave  a 
wheeze  and  little  cry,  whereupon  the  mother  rushed 
back  to  it,  covered  it,  cuddled  and  mouthed  it, 
and  began  what  might  be  called  kissing  it.  She 
then  left  it  and  returned  to  making  a  bed  with  the 
straw,  in  the  midst  of  which  she  sat,  ever  and  anon 
stretching  out  to  cover,  cuddle  and  investigate  the 
baby. 

When  the  baby  was  projected  from  the  mother 
and  fell  to  the  straw  the  cord  broke  at  about 
eight  or  ten  inches  from  the  body.  There  was  no 
hemorrhage  from  the  fetal  end  of  the  cord,  but 
there  was  a  discharge  at  that  instant  of  perhaps  a 
half  ounce  of  blood  from  the  vagina.  As  the 
mother  leaned  out  from  her  bed  to  cover  and  cud- 
dle the  baby,  she  had  a  rather  trembhng  respira- 
tion, sometimes  heavy  and  sometimes  very  short 
and  shallow. 

The  observations  described  required  not  over  ten 
minutes,  when  the  birth  was  complete,  and  the 
baby  breathing  regularly  and  rapidly  with  short 
abdominal  respirations  with  some  slight  heaving 
of  the  chest.  (Fox,  1929,  pp.  42-44.) 

Especially  remarked  by  Fox  is  the  affec- 
tive expression  of  the  mother.  It  was  first 
bewilderment,  then  anxiety  or  pain;  then, 
following  the  birth  of  the  infant,  bewilder- 
ment reappeared.  Neither  anger  nor  fear 


was  manifest  and  the  animal,  it  is  said, 
seemed  to  know  what  to  do  for  the  infant 
and  to  feel  affection  for  it.  Observers, 
whether  familiar  or  strange,  caused  no 
disturbance  and  their  near  presence  to  the 
cage  was  not  resented  by  the  female. 

The  infant  at  birth  was  clean,  with  mot- 
tled brown  skin,  much  of  which  was  cov- 
ered with  black  hair.  There  were  no  teeth. 
The  first  cry  observed  was  a  grunt,  fol- 
lowed by  a  faint  shriek,  but  later  cries  are 
described  as  like  those  of  a  human  infant. 
Although  from  immediately  after  its  birth 
the  mother  attended  closely  to  the  infant 
and  whenever  it  cried  covered  it  by  bend- 
ing over  it,  she  did  not  move  it  about  with 
her  hands  nor  attempt  to  lift  it  to  her 
breast.  Occasionally  the  infant,  as  her  body 
touched  it,  grasped  her  hair  with  its  hands 
or  feet,  but  it  did  not  hold  with  sufficient 
strength  to  cause  it  to  be  lifted  when  the 
mother  changed  position. 

On  October  3,  since  the  mother  had  not 
lifted  the  infant  and  there  was  no  indica- 
tion of  nursing,  attempt  was  made  bv  the 
keeper  to  feed  the  baby  artificially,  but 
when  the  nipple  of  the  milk  bottle  was 
placed  in  its  mouth  it  failed  to  suck  and  it 
was  necessarv  to  drop  the  milk  into  the 
mouth  in  order  to  force  swallowing.  '"In  view 
of  the  fact  that  there  has  been  no  sucking 
reflex,  it  was  decided  to  remove  the  baby 
from  the  mother  and  take  it  to  the  labora- 
tory" (p.  46).  This  was  done  some  forty- 
eight  hours  after  birth,  and  in  accordance 
with  the  following  description  the  babv  was 
nourished  on  a  mixture  of  one  part  evapo- 
rated milk  and  six  parts  water. 

When  received  at  the  laboratorv  at 
11.30  A.M.,  October  3,  the  infant  was  cold. 
Artificial  heat  was  applied  and  it  was  given 
small  quantities  of  milk.  The  weight  at  this 
time  was  1,720  grams.  During  the  first  feed- 
ing the  animal  did  not  suck,  but  instead 
swallowed  involuntarilv  as  the  milk  flowed 
into  the  throat.  At  5.30  p.m.  the  bodv 
temperature  was  97.6;  at  8.00  p.m.,  98.8; 
at  11.00  P.M.,  99.6;  at  3.00  A.M.,  October 
4,  97.8;  at  7.00  A.M.,  97.8.  During  the 
twentv-four-hour  interval  from  7.00  a.m., 
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Fig.  96.  The  Philadelphia  chimpanzee  of  fig.  94,  photographed  when  six  weeks  old.  Photograph  by  Newton  Hartman, 
courtesy  Philadelphia  Zoological  Garden. 


October  4,  to  the  same  hour  October  5,  a 
total  of  five  ounces  of  diluted  milk,  half 
ounce  at  a  feeding,  was  taken.  It  was  not 
swallowed  readily  during  the  night,  but 
"when  the  5.00  a.m.  feeding  was  about 
completed,  he  suddenly  began  searching 
with  his  mouth  as  though  for  the  breast. 
The  rubber  nipple  was  quickly  placed  in 
his  mouth  and  he  immediately  began  to 


suck  vigorously.  This  sucking  reflex  re- 
mained, steadily  growing  stronger."  (Fox, 
1929,  p.  47.) 

When  one  week  of  age  the  infant  was 
taking  from  ten  to  twelve  ounces  of  diluted 
milk  each  twenty-four  hours.  It  seemed 
bright,  slept  well,  and  was  active.  The  skin 
appeared  darker  than  at  birth ;  the  ears  lay 
flat  against  the  head. 


A  STUDY  OF  ANTHROPOID  LIFE 


He  sucked  vigorously  at  his  rubljcr  nipple,  his 
fingers,  coverings,  or  anything  within  reach,  fre- 
quently biting  quite  strongly  with  his  gums.  He 
coulfl  holfl  his  head  up  with  aj)parent  ease,  and 


Fig.  97.  The  rhiladel]ihia  infant  when  seven  weeks  old. 
Photograph  by  Newton  Hartman,  courtesy  Philadelphia 
Zoological  Garden. 


had  a  strong  grip  in  both  hands  and  feet.  When 
aroused  by  hunger  or  pain,  he  could  pull  himself 
half-way  to  a  sitting  position.  He  does  not  seem 
able  to  focus  his  vision,  but  is  very  sensitive  to 
noises  Hear  him,  and  to  touch.  When  a  few  hours 
short  of  a  week  old,  he  grasped  the  forefinger  of 
the  nurse  with  his  right  hand  and  held  on  with  a 
firm  grip  while  he  was  lifted  clear  out  of  the  bed, 
and  held  there  for  one-half  minute.  His  arm  was 
flexed.  He  did  not  let  go,  but  was  lowered  lest  his 
grip  weaken.  His  weight  on  this  day,  October  8, 
was  1650  grams.  (Fox,  1929,  p.  48.) 

At  four  months  of  age  this  bottle-fed 
infant  was  reported  as  in  perfect  health. 
{Bull.  Zodl.  Soc,  Phila.,  Ill,  No.  5.) 

As  references  supplementary  in  some  re- 
spects to  the  accounts  of  gestation  and 
parturition  already  cited  we  would  here 
mention  those  of  Yerkes  (1925)  and  Bing- 
ham (1927  and  1928). 

No  mention  has  been  found  of  multiple 
births  in  the  chimpanzee,  and  it  may  there- 
fore be  assumed  that  single  birth  is  the  rule, 
and  further  that  probably  even  twinning  is 
rare.  Whether  in  this  respect  the  chimpan- 
zee differs  significantly  from  man  we  may 
not  say. 

Of  psychobiological  aspects  of  parturi- 
tion and  relations  of  mother  and  newborn 
infant,  von  Allesch  offers  an  account  which 
is  at  once  fairly  inclusive  and  based  on 


direct  ()bservati(}n.  Ik-cause  of  the  excep- 
tional importance  and  also  the  unusualness 
of  the  information  which  he  provides,  we 
shall  attempt  to  summarize  his  report.  Al- 
though in  some  instances  we  use  the  au- 
thor's words,  we  more  often  paraphrase  for 
the  sake  of  condensation. 

The  mature  female  whose  behavior  von 
Allesch  describes  was  a  member  of  the 
chimpanzee  colony  in  the  Canary  Island 
Anthropoid  Station.  After  the  abandon- 
ment of  the  Station  she  and  her  compan- 
ions were  brought  to  the  Zoological  Garden 
of  Berlin  where  they  arrived  on  October 
17,  1920.  Formerly  known  as  Rana,  she 
was  renamed  Loca  in  Berlin.  From  the  re- 
ports of  Kohler  it  is  apparent  that  Rana 
was  slow  in  adaptation  and  apparently  dull 
and  stupid.  She  was  observed  to  menstruate 
late  in  October,  1920,  whereupon  the  proc- 
ess ceased.  April  i,  192 1,  parturition  oc- 
curred under  the  circumstances  previously 
described.  Von  Allesch  in  his  report  over- 
looks the  previous  birth  of  the  chimpanzee 
Anuma  in  Havana,  and,  unaware  of  the 
report  of  Montane,  incorrectlv  states  that 
the  birth  described  by  him  in  Berlin  is  the 
first  instance  of  the  kind  to  be  scientifically 
observed  and  recorded. 

The  foregoing  descriptions  of  maternal 
behavior  in  the  chimpanzee  suggest  the  ob- 
servations of  Abreu. 

Of  the  birth  of  Lita  it  is  reported  by  Madam 
Abreu  that  her  negro  servant  Andres  was  at- 
tracted early  in  the  morning  by  Monona,  who  rat- 
tled the  chain  which  held  her.  He  loosed  the  ani- 
mal and  turned  to  attend  to  other  duties.  Return- 
ing shortly  he  discovered  that  a  baby  chimpanzee 
had  been  born  but  was  seemingly  dead.  Presently 
the  mother  began  to  work  over  it,  breathing  into 
its  mouth  and  drawing  its  tongue  out  with  her  lips. 
After  a  period  of  this  treatment  the  infant  began 
to  breathe.  She  then  cleaned  it  thoroughly  and  sub- 
sequently chewed  at  the  umbilical  cord  until  it  was 
shortened  to  about  a  half  yard.  Somewhat  later  she 
chewed  it  off  close  to  the  body  of  the  infant. 

Was  the  adaptive  behavior  of  Monona  toward 
her  new-born  infant  indicative  of  insight,  intuition, 
or  instinct?  Its  suitability  is  obvious.  If  the  infant 
had  been  neglected,  it  probably  would  have  suc- 
cumbed. Behavior  of  this  sort  is  impressive  and 
not  the  less  important  or  suggestive  of  biological 
problems  if  performed  without  insight.  One  can 
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but  wonder  how  many  inexperienced  human 
mothers  would  act  as  appropriately.  The  subject 
is  of  extraordinary  interest,  but  it  is  freely  granted 
that  the  behavior  of  Monona  may  not  indicate  a 
high  level  of  intelligence.  (Yerkes,  1925,  pp.  75-76.) 

Thus  it  would  appear  that  from  three 
quite  different  sources  (Abreu,  as  reported 
by  Montane  and  Yerkes,  von  Allesch  and 
Fox)  we  have  evidence  that  the  mother 
may  in  various  ways  manipulate  the  infant 
and  thus  stimulate  respiration  and  circula- 
tion. Possibly  the  former  may  in  some  in- 
stances be  induced  by  such  manipulation. 
The  matter  is  of  signal  importance  and  we 
therefore  give  this  particular  and  emphatic 
statement. 

The  first  cry  of  the  Berlin  infant,  a  mod- 
erately high  tone  like  the  U  of  the  adult 
chimpanzee,  was  first  heard  the  morning  of 
the  second  day.  During  the  day  it  was 
often  repeated,  always  as  a  single  tone. 

When  born  the  head,  shoulders,  and 
back  of  the  infant  were  covered  with  long 
black  hair.  The  bare  skin  of  the  face, 
hands,  and  anal  region  is  described  as  light 
rust  color,  tender,  transparent,  and  not 
pronouncedly  wrinkled.  The  finger  nails 
were  long  and  narrow  (1921a,  p.  675).  No 
physical  measurements  are  given  by  von 
Allesch. 

After  three  months  the  height  of  the  in- 
fant is  said  to  have  doubled,  "yet  an  exact 
determination  is  difficult."  Whereas  during 
the  early  days  of  life  the  visible  portions 
of  the  skin  were  rust  color  or  orange-brown, 
after  some  two  weeks  they  became  lighter 
and  sepia-colored;  and  still  later,  a  light 
rather  grayish  flesh  color.  Toward  the  end 
of  the  fourth  week  the  original  hair,  espe- 
cially on  the  head,  began  to  fall  out.  The 
mother  assisted  the  process  by  pulling  it 
out.  After  a  few  days  the  infant  was  nearly 
bald,  but  within  a  week  new  hair  ap- 
peared, slightly  less  black  than  the  original 
coat,  and  not  so  long.  At  the  same  time  the 
voice  was  undergoing  a  change.  The  pro- 
longed U  was  first  heard  after  fourteen 
days,  and  for  some  time  occurred  only  as 
an  "answer."  Spontaneous  sounds  appeared 
after  the  fifth  week,  and  one  might  then 


sometimes  note  sounds  of  discontent,  of 
playful  scolding,  or  of  fear  when  there  was 
disturbance  in  the  cage  (pp.  683-684). 

From  the  first  the  infant  clung  to  the 
lower  part  of  the  mother's  body,  with 
hands  and  feet  clutching  her  hair  and  pro- 
tected by  her  thigh  and  often  also  by  one 
of  her  hands.  In  this  position,  von  Allesch 
informs  us,  the  little  one  remained  much 
of  the  time  during  the  first  days  and  weeks. 
This  was  its  position  in  sleep  and  also 
when  the  mother  moved  from  place  to 
place.  Where  the  hair  and  skin  of  the  fe- 
male were  grasped  by  the  infant  folds 
arose,  but  there  was  no  indication  that  this 
stretching  of  the  skin  caused  discomfort. 
When  the  mother  lay  upon  her  back  the 
infant  seldom  changed  position,  although  it 
somewhat  relaxed  its  grasp,  and  subse- 
quently was  observed  at  such  times  to 
make  attempts  to  creep.  Occasionally  the 
infant  was  carried  somewhat  to  the  side, 
instead  of  in  the  middle  of  the  belly,  and 
at  times  in  the  groin  (p.  674). 

To  this  description  we  may  add  from  our 
own  observation  that  after  achieving  free- 
dom and  skill  in  locomotion  the  infant  may 
still  cling  to  the  belly,  sides,  or  back  of  the 
mother,  or  even  ride  astride  the  back,  hold- 
ing lightly  or  securely  as  circumstances 
demand. 

Intimately  related  to  the  position  and 
mode  of  carrying  the  infant  is  the  follow- 
ing observation  of  von  Allesch  relative  to 
rhythmic  rocking  by  the  mother.  We  quote 
in  free  translation  his  interesting  descrip- 
tion. 

From  shortly  after  parturition  the  mother  trem- 
bled much,  probably  because  of  general  exhaustion. 
Although  this  trembling  sometimes  extended  to 
the  entire  body  it  was  more  particularly  notice- 
able in  the  arm  and  region  of  the  thigh.  During 
the  second  week  it  was  noted  that  the  trembling 
of  the  thigh  resembled  a  see-saw  movement,  and 
somewhat  later  one  could  see  that  the  body  of  the 
infant  was  set  in  rhythmic  motion  by  the  mother 
who  with  her  arms  rocked  or  patted  it  on  the 
back.  This  activity  gradually  became  more  pro- 
nounced and  appeared  as  a  means  of  quieting  the 
infant.  Apparently,  however,  it  was  used  more 
often  when  the  mother  was  emotionally  disturbed, 
as  in  anxiety  or  fear  of  danger,  than  when  the 
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infant  <j;a\('  expressed  discomfort  or  fear  ('lo^ra, 
p.  684.) 

On  the  morning  of  the  4th  of  April,  the  third 
day  after  birth,  the  infant  was  observed  to  move 
its  head  here  and  there  as  if  seeking  for  some- 
thing. It  was  too  low  on  the  body  of  the  mother 
to  tind  the  breast.  Shortly  it  twice  cried  out  and 
moved  convulsively.  The  mother  then  grasped  the 
infant  with  her  hands  and  shook  him  first  against 
the  floor,  then  backwards  and  forwards,  bent  him 
forwards,  and  then  pushing  him  against  the  breast 
lifted  him  so  that  the  left  nipple  went  into  his 
mouth,  which  immediately  closed  about  it.  .  .  . 
Sucking  lasted  for  about  five  minutes  and  was  soon 
repeated  in  like  fashion,  the  breasts  apparently  be- 
ing alternated  regularly.  This  act  of  maternal  shak- 
ing of  the  infant  preparatory  to  nursing  was  sev- 
eral times  observed.  There  were  variations  and  at 
times  the  mother  pushed  the  little  one  so  far  that 
its  body  actually  struck  the  floor.  Sucking  rapidly 
became  more  vigorous  and  from  the  next  day, 
April  5,  on,  the  cheeks  of  the  infant  could  be  seen 
moving  in  and  out.  A  few  days  later  the  process 
was  clearly  audible.  Finding  the  breast  continued 
however  for  "a  long  time"  a  difficult  problem.  The 
infant  sought  for  the  nipple  with  open  mouth,  at 
first  by  means  of  head  movements  alone,  the  re- 
mainder of  the  body  continuing  in  its  customary 
relation  to  the  mother.  "These  movements  of  the 
head  were  not  for  several  weeks  made  purposeful, 
but  the  head  with  open  mouth  was  turned  aim- 
lessly on  all  sides.  Even  when  the  young  one  acci- 
dentally touched  the  nipple  with  its  hand,  it  was 
no  guide."  The  mouth  might  be  within  a  centi- 
meter of  its  objective,  yet  no  evidence  of  definite 
directive  influence  appeared.  Odor  seemingly  did 
not  aid.  (Von  Allesch,  1921a,  pp.  675-676.) 

Continuing  description  similar  to  the 
above,  von  Allesch  emphasizes  the  long 
continuing  indefiniteness  of  the  infant's 
search  for  source  of  nourishment.  Occa- 
sionally success  was  quickly  achieved,  but 
more  often  after  many  fruitless  attempts. 
Not  infrequently  exhaustion  supervened 
and  the  quest  v^as  temporarily  abandoned. 
And  again  it  would  happen  that  when  after 
prolonged  effort  the  infant  had  succeeded 
in  locating  the  nipple,  the  mother  for  no 
obvious  reason,  and  apparently  quite  care- 
less of  the  desire  and  position  of  her  off- 
spring, would  make  some  movement  which 
indefinitely  interrupted  nursing.  Note- 
worthy also  is  the  following.  With  the  in- 
fant seeking  food  or  lying  quietly  on  her 
body,  the  mother  with  sudden  impulse 


would  take  him  up,  press  his  head  to  her 
body,  and  holding  him  fast  look  at  him 
long  and  intently. 

Mention  was  earlier  made  of  the  clean- 
ing of  the  infant  by  the  mother  immedi- 
ately after  birth.  Like  attention  to  the 
bodily  condition  of  offspring  continued 
during  subsequent  weeks.  The  skin  was 
examined  frequently,  although  not  sys- 
tematically and  completely,  and  in  general 
the  body  of  the  infant  kept  clean  and  in 
entirely  hygienic  condition.  This  extended 
even  to  what  appears  to  be  effort  on  the 
part  of  the  female  to  develop  in  the  infant 
definite  habits  of  evacuation  of  intestine 
and  bladder. 

Between  birth  and  the  end  of  the  third 
month  of  life  the  activity  of  the  infant 
became  more  marked.  Very  gradually  it 
achieved  independence.  Again  in  free  trans- 
lation we  quote: 

Preparation  to  free  the  infant  from  dependence 
upon  the  mother  thus  manifested  itself.  It  began 
when  Rana,  seated  with  legs  outstretched  upon  the 
ground,  laid  the  infant  on  the  ground  without  re- 
moving her  supporting  hand.  At  the  same  period 
she  was  permitting  him  much  greater  freedom  on 
her  own  body,  for  he  was  allowed  to  creep  up  to 
her  ears  and  along  the  side  under  her  arm,  whence 
he  could  feel  even  along  her  back.  It  was  the  mid- 
dle of  June  when  such  behavior  appeared  and  the 
little  one  was  well  advanced  in  his  third  month  of 
post-natal  life.  Next  he  was  permitted  as  the 
mother  sat  on  the  ground  to  crawl  over  her  legs, 
but  not  so  far  that  he  entirely  lost  touch  with  her. 
Seemingly  he  did  not  as  yet  dare  to  risk  such 
measure  of  independence,  for  with  one  hand  at 
least  he  always  held  fast  energetically  to  his 
mother.  At  first  he  was  not  able  to  stand  upright 
on  his  legs,  but  with  each  eft'ort  tumbled  down. 
It  was  at  this  time  that  the  mother  discovered  a 
wonderful  play.  Lying  upon  her  back  and  holding 
one  leg  of  the  infant  with  one  of  her  feet  she 
would  let  him  scramble  over  her  body  and  then 
suddenly  pull  him  back  into  position.  (Von  Allesch, 
1921a,  p.  685.) 

Thus  graduallv  the  infant  became  accus- 
tomed to  exert  himself  in  various  wavs. 
Shortly  the  mother  was  observed  to  hold 
him  above  the  ground,  his  legs  danglingr  in 
the  air  and  seeking  for  a  hold.  Thus  ap- 
peared opportunitv  for  practice  in  grasping 
and  holding.  But  best  of  all,  savs  von 
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Allesch,  were  the  infant's  attempts  to  walk. 
The  mother,  standing  near,  held  the  young 
one  by  one  hand  and  compelled  him  to  fol- 
low on  three  legs,  or  again  placing  him  in 
front  of  her  she  would  lead  him.  Thus  von 
Allesch  (p.  685)  confirms  the  Abreu  de- 
scription (Yerkes,  1925,  p.  191)  of  mater- 
nal tuition  in  walking. 

The  female,  after  giving  birth  to  the  in- 
fant, continued  gentle  and  friendly  with 
her  human  attendants  as  also  with  her 
chimpanzee  companions.  The  latter,  when 
admitted  to  a  view  of  mother  and  baby, 
exhibited  intense  curiosity,  but  in  no  wise 
disturbed  or  interfered  with  the  welfare  of 
the  pair.  Throughout  the  period  of  infan- 
tile dependence  this  attitude  of  maternal 
gentleness,  restraint,  and  conciliation  per- 
sisted, and  Rana,  or,  as  von  Allesch  calls 
her,  Loca,  would  go  to  very  considerable 
lengths  to  avoid  disturbance  or  even  excite- 
ment which  might  endanger  the  welfare  of 
her  baby.  That  this  involved  nervous  ten- 
sion and  persistent  effort  is  suggested  by 
the  following  change  in  behavior.  No  sooner 
had  the  infant  achieved  sufficient  strength 
and  independence  to  be  reasonably  safe 
from  harm  than  the  mother  became  irri- 
table, suspicious,  and  often  aggressive  in 
her  resentment  of  human  or  chimpanzee 
attentions. 

Toward  this  her  first-born,  the  mother 
exhibited  persistent  solicitude  and  interest. 
Her  formerly  stupid  or  foolish  expression 
gave  place  to  one  of  "earnestness  and  dig- 
nity" (p.  679).  Physical  changes  also  were 
notable.  The  profound  exhaustion  which 
lasted  for  about  a  week  after  parturition 
left  the  female  weak  and  pale.  Then  slowly 
the  pallor  disappeared,  and  by  the  end  of 
the  second  week  her  ruddy  skin  color  had 
returned.  The  breasts,  which  at  first  seemed 
unchanged,  during  the  first  week  somewhat 
increased  in  size.  For  several  days  the  fe- 
male habitually  moved  as  with  crutches,  by 
placing  her  hands  on  the  ground  in  the 
customary  chimpanzee  fashion  and  swing- 
ing her  body,  as  well  as  that  of  the  in- 
fant, forward.  Usually  one  of  her  legs  was 
used  in  locomotion  while  the  other  sup- 


ported the  infant,  or  again  a  hand  and  arm 
would  be  placed  about  the  infant  and  the 
other  three  members  used  for  locomotion. 
Difficult  methods  of  progression  were 
avoided  and  in  all  ways  the  mother  sought 
to  safeguard  her  offspring  (p.  684). 

Von  Allesch,  as  we  have  attempted  to  in- 
dicate above,  has  contributed  substantially 
to  knowledge  of  parturition  and  infantile 
behavior  in  the  chimpanzee.  Yet  obviously 
merely  the  beginnings  of  the  story  of  life 
history  have  been  written.  Diligent  search 
of  the  literature  aids  us  little  in  supple- 
menting the  descriptions  of  von  Allesch, 
Montane,  Blair,  and  Fox.  Nevertheless,  for 
the  sake  of  historical  perspective  and  to 
present  references  which  have  confirmatory 
or  supplemental  value,  we  shall  further  and 
more  systematically  discuss  the  relations  of 
parent  and  young. 

Looking  backward  for  nearly  a  century 
we  are  not  a  little  surprised  to  discover  in 
Martin,  as  indicated  in  quotation,  several 
important  and  relevant  facts  which  have 
since  been  well  established. 

This  Chimpanzee  was  brought  over  to  England 
in  September,  1835,  having  been  procured  on  the 
Gambia  coast,  about  120  miles  in  the  interior.  It 
was  a  nursling  in  the  arms  of  its  mother,  who  was 
shot  by  its  capturers.  Her  height  is  stated  to  have 
been  four  feet  six  inches.  The  young  individual,  at 
the  time  of  its  capture,  was  supposed,  by  the  na- 
tives, to  be  about  two  years  old;  hence,  therefore, 
it  is  improbable  that  the  fem^ale  should  produce 
young  oftener  than  once  in  two  years ;  a  mother 
may  be  surrounded  by  three  or  four  young  ones 
of  different  ages,  forming  a  family,  which  con- 
tinue long  together  in  company.  We  learn  that  the 
Chimpanzees  are  usually  seen  in  small  troops,  con- 
sisting of  two  or  three  families;  and  it  is  said  that 
the  females  are  devotedly  fond  of  their  young, 
which  they  nurse  with  tender  assiduity ;  and  that 
the  adult  males  protect  the  females  and  their  off- 
spring with  great  resolution.  It  is,  perhaps,  when 
the  females  have  retired  to  bring  forth  young,  or 
when  they  are  engaged  with  their  newly-born 
progeny,  that  the  males,  guarding  the  precincts  of 
their  habitations  (which  are  reported  to  be  left, 
at  this  season,  entirely  to  the  females),  have  at- 
tacked persons  unwarily  venturing  within  their 
territorial  Hmits.  After  all,  it  is  with  the  disposition 
and  manners  of  the  young  only  that  we  can  pre- 
tend to  have  a  tolerable  acquaintance.  (Martin, 
1841,  pp.  378-379-) 
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The  attachment  of  the  mother  to  her 
young,  since  repeatedly  noted,  was  long  ago 
emphasized  in  the  following  words  of  Sav- 
age and  Wyman: 

They  exhibit  a  remarkable  degree  of  intelli- 
gence in  their  habits,  and,  on  the  part  of  the 
mother,  much  affection  for  their  young.  The  sec- 
ond female  described,  was  upon  a  tree  when  first 
discovered,  with  her  mate  and  two  young  ones. 
.  .  .  .  Her  first  impulse  was  to  descend  with  great 
rapidity  and  "make  off"  into  the  thicket  with  her 
mate  and  female  offspring.  The  young  male  re- 
maining behind,  she  soon  returned  alone  to  his 
rescue.  She  ascended  and  took  him  in  her  arms,  at 
which  moment  she  was  shot.  ...  In  a  recent  case, 
the  mother,  when  discovered,  remained  upon  the 
tree  with  her  offspring,  watching  intently  the 
movements  of  the  hunter.  As  he  took  aim,  she 
motioned  with  her  hand  precisely  in  the  manner 
of  a  human  being,  to  have  him  desist  and  go 
away.  (Savage  and  Wyman,  1843-44,  pp.  385-386.) 

We  have  presented  relatively  good  evi- 
dence, considering  the  nature  of  behavioral 
literature  on  the  anthropoid  apes,  that  the 
chimpanzee  mother  is  strongly  attached  to 
her  infant,  attends  with  care  to  hygienic 
demands,  looks  after  the  welfare  of  her  off- 
spring by  safeguarding  and  protecting  it, 
may  direct  and  assist  it  in  its  early  at- 
tempts to  suck,  and,  after  prolonged  period 
of  development  in  which  it  demands  almost 
continuous  support  or  holding  to  her  body, 
encourages  and  assists  the  development  of 
freedom  of  motion,  and,  finally,  of  loco- 
motor ability  by  forms  of  instruction  or 
tuition.  Subsec|uently,  mother  and  infant 
may  in  varying  degree  share  in  playful 
exercise  as  well  as  in  search  for  food. 

To  characterize  infancy  and  childhood 
briefly  and  at  the  same  time  adequately  is 
virtually  impossible.  We  have  noted  the 
principal  observations  which  have  been 
made  on  the  traits  of  the  infant,  and  we 
would  now  point  out  that  the  great  ma- 
jority of  descriptions  of  chimpanzees  which 
have  been  held  captive  in  Europe  and 
America  refer  to  the  periods  of  late  in- 
fancy or  childhood,  since  as  a  rule  im- 
ported specimens  are  between  two  and  five 
years  old.  Consequently  there  are  many 
and  useful  psychobiological  descriptions  of 
the  immature  specimen  of  chimpanzee.  To 


summarize  in  this  volume  these  readily  ac- 
cessible, varied,  and  also  frequently  highly 
colored  materials,  we  deem  unnecessary. 
Instead  we  shall  present  a  number  of  ref- 
erences for  the  guidance  of  the  reader.  Von 
Allesch  (1921,  1921a),  Bingham  (1927, 
1928),  Brehm  (1922),  Broderip  (1835), 
Buck  (1927),  Furness  (1916),  Hartmann 
(1885),  Heck  (1922),  Huxley  (1863), 
Kearton  (1925),  Kohler  (1925),  Kohts 
(1921,  1923,  1928),  Martin  (1841),  Mon- 
tane (1915),  Nissle  (1872,  1876),  Passe- 
mard  (1927),  Reichenow  (1920),  Rennie 
(1838),  Rothmann  and  Teuber  (191 5), 
Sheak  (191 7,  1923,  1924),  Sokolowsky 
(1908),  Traill  (1821),  Warwick  (1832), 
Yerkes  (1925),  Yerkes  and  Learned 
(1925),  Youatt  (1835-36). 

ADOLESCENCE 

Except  for  the  descriptions  which  have 
emanated  from  zoological  gardens  and  ex- 
periment stations  in  which  groups  of  chim- 
panzees have  been  observed,  there  are  few 
reliable  descriptions  of  adolescent  traits. 
The  best  single  source  of  information  un- 
questionably is  Kohler,  who  for  a  number 
of  years  daily  studied  the  individual  and 
social  behavior  of  a  group,  the  majority  of 
whose  members  were  adolescent.  To  his 
book  on  The  Mentality  of  Apes,  which 
might  more  suitably  be  entitled  The  Men- 
tality of  Chimpanzees,  we  w^ould  refer  the 
reader  for  a  multiplicity  of  observations  and 
a  body  of  knowledge  which  in  this  connec- 
tion is  quite  invaluable. 

By  Bingham  (1928)  certain  aspects  of 
the  social  behavior  of  the  animals  in  the 
Yale  anthropoid  colony  have  been  obser\'ed. 
His  descriptions,  drawn  chieflv  from  child- 
hood, confirm  manv  of  the  earlier  observa- 
tions of  Kohler. 

Similarly  in  the  Abreu  anthropoid  colonv 
a  number  of  adolescent  individuals  were  ob- 
served and  their  behavior  brieflv  described 
by  Yerkes,  who,  in  addition  to  noting  evi- 
dences of  individuality  and  forms  of  social 
relation  (1925,  pp.  66  ff.),  w'rites  thus  of 
aspects  of  childhood  and  adolescence. 
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The  childhood  of  the  ape  is  imperfectly  known. 
Madam  Abreu  observed  the  development  of 
Anuma,  but,  apart  from  playfulness  and  certain 
incidents  indicative  of  individual  peculiarities  of 
temperament  and  intelligence,  there  is  little  to  re- 
cord. In  this  period  it  is  definitely  known  that 
the  individual*  emerges  from  the  parental  depend- 
ence of  infancy  to  a  degree  of  independence  which 
enables  it  to  shift  for  itself  in  captivity  and  to 
get  on,  in  case  of  necessity,  in  the  wild,  either  by 
adhering  to  another  family  group  or  by  associating 
with  brothers  and  sisters  instead  of  with  parents. 
With  captive  apes,  the  utilization  of  the  first  five 
years  of  life  for  training  in  seemly  and  healthful 
personal  and  social  habits,  is  most  important.  This, 
although  it  may  be  time-consuming,  assures  con- 
venience in  the  later  management  and  care  of  the 
animal.  To  educate,  re-educate,  or  reform  a  mature 
anthropoid  ape  is  next  to  impossible,  and  even 
among  the  immature  ones  there  are  many  indi- 
viduals which  are  not  worth  the  time  of  training. 
When  the  adolescent  period  begins,  the  responsi- 
bilities of  the  parent  rapidly  wane  and  the  young 
ape  associates  more  and  more  with  individuals  of 
its  own  age. 

Quinta  Palatino  supplies  in  its  chimpanzee 
colony  abundant  opportunity  to  observe  the  daily 
life  of  adolescent  males  and  females.  Anuma  is  at 
the  end  of  adolescence  and  about  to  emerge  into 
mature  chimpanzeehood.  Jackito,  much  younger 
and  immature  for  his  age,  is  in  the  very  midst  of 
adolescence.  In  the  natural  behavior  of  these  caged 
young  things,  sex  play  frequently  appears,  perhaps 
more  frequently  than  normally  because  of  the 
limitations  of  caged  existence,  and,  in  the  females, 
also  the  tendency  to  personal  adornment.  This  we 
have  repeatedly  observed  in  females  of  adolescent 
age  but  never  in  males. 

Beyond  the  age  of  adolescence  the  maintenance 
of  an  ape  in  health,  comfort,  and  contentment  is 
relatively  easy  apart  from  the  difficulties  of  sex 
hfe  with  its  disturbing  demands.  The  adult  is 
more  hardy  and  seemingly  more  resistant  to  preva- 
lent diseases  than  is  the  immature  individual,  and 
also  less  dependent  upon  varied  activity  and  op- 
portunities for  social  and  especially  for  sympathetic 
relations.  (Yerkes,  1925,  pp.  231-233.) 

Of  physical  changes  in  late  childhood  and 
of  the  transition  from  adolescence  to  ma- 
turity Heck  says: 

The  change  of  teeth  begins,  according  to  calcula- 
tions in  captivity,  not  before  the  sixth  year  of  life, 
although  in  individual  cases  the  possibility  always 
remains  that  the  animal  at  the  time  of  his  capture 
was  estimated  too  young.  According  to  all  ap- 
pearances it  is  in  the  seventh  or  eighth  year  that 
the  canines  change.  In  one  case  there  passed  be- 
tween the  breaking  through  of  the  upper  and 


lower  canines  a  space  of  approximately  two  years, 
evidently  an  inhibiting  result  of  captivity. 

With  the  end  of  the  change  in  dentition,  accord- 
ing to  all  appearances,  the  female  soon  attains 
maturity,  perhaps  in  the  eighth  year.  She  shows 
regular  monthly  menstruation,  connected  with  a 
striking  swelling  of  the  external  genital  parts,  which 
filled  with  blood  take  on  the  appearance  of  a  light 
flesh-colored  cleft  pear.  Timely  swellings  occurred 
in  one  case  in  preparation;  after  five  days  the 
swelhngs  went  down,  although  not  completely ; 
they  remained  permanent  in  a  large  measure  at 
least  in  the  chimpanzee  females,  "Johanna"  of 
Barnums  and  "Missie"  of  Berlin,  which  are  the 
only  ones  so  far  observed.  (Heck,  1922,  p.  660.) 

During  late  childhood  the  chimpanzee 
achieves  independence  of  parents  and  pre- 
sumably also  of  other  adult  members  of  the 
social  group.  Simultaneously  it  tends  to 
shift  allegiance  from  the  initial  family  con- 
nection to  the  band  of  immature  indi- 
viduals. There  are  no  observations  at  pres- 
ent to  indicate  whether  the  latter  type  of 
group  is  usually  constituted  by  children, 
adolescents,  or  both.  Presumably  shortly 
after  the  attainment  of  sexual  maturity 
the  individuals  tend  to  rejoin  the  original 
group  or  to  constitute  new  family  groups. 
Whereas,  then,  infancy  is  characterized  by 
dependence  upon  parents,  childhood  ex- 
hibits emancipation  from  this  condition 
and  acquirement  of  varied  adaptations  to 
the  demands  of  physical  and  social  envi- 
ronment. Throughout  childhood,  play  is 
very  conspicuous,  and  although  this  extends 
also  into  adolescence,  the  form  of  play  ac- 
tivity changes  in  the  direction  of  sex  in- 
terest and  becomes  at  once  less  varied  and 
more  definitely  specialized. 

GROWTH 

At  this  point  we  may  appropriately  con- 
sider measures  and  other  evidences  of  rate 
of  growth  and  age.  We  have  found  only 
two  measurements  of  weight  at  birth.  Blair 
(1920,  p.  106)  reports  three  pounds.  It  was 
at  first  thought  that  the  birth  was  prema- 
ture, but  this  judgment  was  subsequently 
modified.  For  unknown  reasons  the  indi- 
vidual never  nursed,  and  at  its  death  nine 
days  after  birth  it  weighed  only  thirty-five 
ounces.  Fox  (1929,  p.  47)  gives  1,720  grams 
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(3.8  pounds)  as  the  weight  of  an  infant 
about  48  hours  after  birth.  Certain  physi- 
cal measurements  for  two  fetuses  of  un- 
known age  are  presented  by  Friedenthal 
(1914).  Unfortunately  the  weights  of  the 
von  Allesch  specimen  and  of  the  several 
chimpanzees  born  in  the  Abreu  colony  are 
not  available. 

Deriving  his  data  from  two  captives 
whose  ages  prior  to  the  measurements  given 
below  were  estimated  at  three  and  nine 
years,  respectively,  Friedenthal  (19 14,  p. 
74)  offers  the  series  of  measurements  of 
weight  extending  from  three  to  twelve  years 
which  we  herewith  present: 

Individual  i  Individual  2 

3  years  29.76  lbs.  9  years  88.18  lbs. 

4  years  36.38  lbs.  10  years  99.20  lbs. 

5  years  41.00  lbs.  11  years  110.23  lbs. 

6  years  45.20  lbs.  12  years  121.25  lbs. 

7  years  51.80  lbs. 

8  years  55-55  lbs. 

Assuming  that  these  measurements  are  ac- 
curate, there  is  grave  uncertainty  about  the 
reliability  of  the  estimate  of  ages.  It  may 
well  be,  for  example,  that  either  or  both  of 
the  individuals  in  question  was  older.  Of 
rate  of  growth  in  the  chimpanzee  as  indi- 
cated by  weight  this  observer  remarks: 

With  the  anthropoid  apes  the  increase  in  weight 
in  the  developmental  years  is  very  like  that  of  man, 
so  that  the  observed  figures  fall  wholly  within  the 
breadth  of  variation  of  human  growth.  With  the 
anthropoids  the  males  especially  increase  very 
slowly  in  weight  and  size,  while  the  females  not 
only  remain  absolutely  smaller  but  also  cease  to 
grow  much  earlier.  Maturity  begins  in  the  anthro- 
poids before  the  tenth  year,  a  time  when  in  man 
also  precocious  individuals  attain  maturity.  The 
age  changes  appear  in  the  anthropoids  still  earlier 
than  in  primitive  peoples,  and  much  earlier  than 
in  cultured  peoples.  (Friedenthal,  1914,  p.  74.) 

Many  physical  measurements  on  the 
chimpanzee  are  available,  but  it  is  practi- 
cally impossible  to  evaluate  them  or  to  use 
them  as  norms  of  growth  or  basis  for  esti- 
mates of  age,  because  as  a  rule  neither  the 
age  nor  the  species  or  type  of  the  indi- 
vidual in  point  is  known. 

Assuming  that  the  chimpanzee  achieves 
sexual  maturity  at  from  eight  to  twelve 


years  of  age,  the  attainment  of  maximum 
growth  remains  to  be  determined.  We  are 
unable  to  cite  measurements.  Whether  it 
continues,  as  in  man,  for  several  years  be- 
yond sexual  maturity  we  may  not  say,  but 
the  presumption  is  in  favor  of  this  infer- 
ence. Maturity,  as  contrasted  with  child- 
hood and  adolescence,  is  characterized  by 
increasing  quiescence  and  seriousness  of  at- 
titude. The  excess  energy  which  at  earlier 
ages  finds  expression  in  play  and  seemingly 
random  activity  tends  now  to  be  directed 
into  the  more  specialized  avenues  of  repro- 
duction. There  is  a  marked  lessening  of  fool- 
ing, indiscriminate  expressions  of  curiosity, 
and  a  correlated  narrowing  of  interests 
which  seems  to  be  accompanied  by  in- 
creased irritability  and  development  of  sto- 
lidity, or,  frequently  in  captive  specimens, 
of  laziness  and  sloth.  Of  this  Kohler  re- 
marks: 

The  chimpanzees  became  more  and  more  in- 
dolent when  they  attained  sexual  maturity;  often 
they  lay  about  in  a  sort  of  slumber  nearly  the 
whole  day,  and  only  roused  themselves  under  the 
stimulus  of  mealtimes,  or  some  intervention  from 
outside.  Perhaps  their  long  captivity  exercised  an 
influence  in  this  direction,  as  well  as  biological 
factors.  But  at  the  beginning  of  their  time  with 
us,  their  vivacity  was  unimpaired,  and  they  occu- 
pied themselves  in  various  forms  of  continuous 
play.  (1925,  p.  323.) 

Age-changes,  with  reference  especially  to 
growth  of  the  brain,  eruption  of  the  teeth, 
and  bases  of  estimation  of  age,  are  discussed 
by  Zuckerman  (1928). 

There  mav  be  found  in  Yerkes'  (1925) 
description  of  the  chimpanzees  of  the  Abreu 
colony  contrasting  pictures  of  the  behavior 
of  juvenile,  adolescent,  and  mature  indi- 
viduals. Especially  in  point  are  Chapters  3, 
5,  and  10  of  Almost  Human. 

SENILITY 

Senility  in  the  chimpanzee  is  virtually  un- 
known to  science  through  direct  observa- 
tion. Those  fragmentarv  references  to  it 
which  appear  in  descriptions  of  the  free 
life  of  the  animal  indicate  lessening  of  ac- 
tivity and  of  suppleness,  with  markedly  in- 
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creased  quiescence  and  the  approach  of  de- 
crepitude. It  is  implied  that  the  male  when 
old  often,  if  not  regularly,  loses  his  position 
as  the  dominant  leader  of  the  family  group 
and  may  be  ostracized.  Frequently  he  is  ob- 
served as  an  isolated  individual.  Whether 
this  happens  also  to  the  aged  female  we  do 
not  know,  nor  do  we  know  anything  cer- 
tainly about  the  psychobiological  character- 
istics of  the  old  male.  It  is  said  that  he  be- 
comes ill-tempered,  morose,  and  is  likely  to 
be  dangerous. 

SPAN  OF  LIFE 

The  chimpanzee's  span  of  life  is  undeter- 
mined. Keith  has  thus  summarized  the  facts 
and  indicated  knowledge,  or  rather  the 
dearth  of  it. 

Regarding  the  natural  term  of  Ufe  amongst  an- 
thropoids knowledge  was  only  to  be  founded  on 
indirect  evidence,  for  it  would  not  be  possible  to 
ascertain  how  long  anthropoids  lived  in  a  state  of 
nature.  Captive  anthropoids  never  died  of  old  age. 
Of  all  the  anthropoids  the  chimpanzee  was  the  one 
which  took  most  kindly  to  captivity ;  the  record 
lifetime  for  a  captive  animal  is  15  years;  and  of 
the  hundreds  which  had  been  brought  to  Europe 
in  recent  times  there  were  not  more  than  six 
which  survived  ten  years'  confinement.  Death  took 
place  in  every  case  before  all  the  teeth  were  cut. 


The  evidence  which  had  been  collected  points  to 
the  Hfe-periods  of  the  great  anthropoids,  the  go- 
rilla, chimpanzee,  and  orang  as  approximating  the 
human  rather  than  the  monkey  terms.  (Keith, 
1914,  p.  224.) 

On  the  assumption  that  for  the  chimpan- 
zee the  period  of  gestation  is  nine  months 
and  the  age  of  sexual  maturity  eight  to 
twelve  years,  it  seems  not  unreasonable  to 
suppose  that  the  potential  span  of  life  may 
approximate  that  of  uncivilized  man.  Al- 
though twenty-five  years  is  probably  not 
far  from  the  greatest  age  of  a  captive  speci- 
men whose  life  history  has  been  known  for 
a  sufficiently  long  period  to  justify  estimate 
of  age,  there  are  excellent  evidences  in  con- 
dition of  teeth  and  of  the  skeletons  of  col- 
lected specimens,  that  this  span  may  be 
very  considerably  exceeded.  Probably  fifty 
years  may  be  considered  a  reasonably  con- 
servative potential  age.  The  average  actual 
age  at  death  probably  is  very  much  lower, 
since  presumably  infant  mortality  is  far 
from  negligible,  and  the  conditions  of  life 
are  so  unfavorable  for  senility,  that  unlike 
man  the  chimpanzee  might  be  expected  to 
lose  in  the  struggle  for  existence  long  before 
death  would  result  from  wholly  natural 
causes. 


CHAPTER  TWENTY-TWO 


AFFECTIVE  BEHAVIOR  OF  CHIMPANZEE:  TEMPERAMENT 
AND  EXPRESSIVITY 


CHIMPANZEE  temperament,  dispo- 
sition, and  individuality,  their  nature 
and  behavioral  expressions,  are  the 
interesting  topics  of  this  chapter.  Such  in- 
formation as  we  have  about  the  affective 
life  of  the  free  wild  animal — and  it  is  mea- 
ger indeed — consistently  indicates  a  lively, 
sanguine  disposition,  tending  in  late  life 
toward  irritability  or  moroseness,  which 
abundantly  and  in  manifold  ways  gains  ex- 
pression through  behavior.  This  general 
statement  is  entirely  consistent  with  the 
marked  sociability,  gregariousness,  loco- 
motor agility,  manual  skill  and  versatility, 
and  the  quickness  of  response  which  char- 
acterize this  great  ape.  Few  writers  have 
failed  to  note  such  affective  characteristics; 
yet  no  one  has  offered  a  reasonably  satis- 
factory picture  of  temperament  and  per- 
sonality. Major  difficulties  in  the  task  of 
description  are  the  variations  and  complica- 
tions due  to  age,  sex,  and  individual  differ- 
ences. As  great  perhaps  as  the  divergence  in 
affective  behavior  between  chimpanzee  and 
orang-outan,  or  chimpanzee  and  gorilla,  is 
that  between  chimpanzee  childhood  and  ma- 
turity. No  generalization  from  observation 
of  immature  specimens  is  universally  ap- 
plicable. And  even  apart  from  possible  spe- 
cies differences  in  affective  traits,  the  risks 
of  one  who  would  present  a  general  picture 
are  discouragingly  increased  by  individual 
differences. 

Almost  all  of  the  materials  of  this  chapter 
are  taken  from  the  study  of  captive  speci- 
mens. We  would  not  venture  to  assert  that 
they  adequately  or  even  generally  portray 
the  affective  traits  of  the  wild  animal.  In 
this  matter  ignorance  dictates  conservatism. 
It  is  our  purpose,  then,  to  try  to  picture 
accurately  and  vividly  the  affective  charac- 
teristics of  the  chimpanzee,  as  known  in 


captivity,  by  presenting  either  in  their  own 
words  or  in  ours  the  principal  observational 
data  and  conclusions  of  certain  investiga- 
tors, who  under  exceptionallv  favorable  con- 
ditions and  for  years  consecutivelv  have 
studied  one  or  another  aspect  of  the  emo- 
tional life  of  this  ape. 

As  representative  of  zoological-garden 
authorities  and  observers  we  have  selected 
Hornaday  and  Heck;  of  professional  psy- 
chobiologists,  Kohler,  Kohts,  and  Yerkes. 
Two  other  and  strikinglv  different  con- 
tributors to  our  general  picture  we  should 
mention  here.  They  are  Broderip,  describer 
of  the  psychobiological  characteristics  of  the 
London  specimen  Tommy,  and  the  natural- 
ist-photographer Kearton. 

From  Hornaday  we  quote  the  following 
passage  to  exhibit  in  the  light  of  his  exten- 
sive practical  experience  outstanding  tem- 
peramental or  dispositional  characteristics 
of  the  captive  chimpanzee  in  their  relation 
to  age. 

Except  when  quite  young,  the  chimpanzee  is 
either  nervous  or  hysterical.  After  six  years  of 
age  it  is  irritable  and  difficult  to  manage.  After 
seven  years  of  age  (puberty)  it  is  rough,  domi- 
neering and  dangerous.  The  male  is  given  to  shout- 
ing, yelling,  shrieking  and  roaring,  and  when  quite 
angry  rages  like  a  demon.  I  know  of  no  wild  ani- 
mal that  is  more  dangerous  per  pound  than  a 
male  chimpanzee  over  eight  years  of  age.  When 
young  they  do  wonders  in  trained  performances, 
but  when  they  reach  maturity,  grow  big  of  arm 
and  shoulder,  and  masterfully  strong,  they  quickly 
become  conscious  of  their  strength.  It  is  then  that 
performing  chimpanzees  become  unruly,  fly  into 
sudden  fits  of  temper,  their  back  hair  bristles  up, 
they  stamp  violently,  and  sometimes  leap  into  a 
terrorized  orchestra.  Next  in  order,  they  are  re- 
tired willy-nilly  from  the  stage,  and  are  offered 
for  sale  to  zoological  parks  and  gardens  having 
facilities  for  confinement  and  control.  (Hornaday, 
IQ22,  p.  15.) 

As  ever,  exceptions  test  the  rule.  Horna- 
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day's  generalizations  are  contradicted  by 
many  trustworthy  records  which  we  have 
before  us,  and  as  often  by  our  own  observa- 
tions. Yet  we  do  not  hesitate  to  say  that  he 
is  fully  justified  in  writing  as  he  does.  For 
always  it  is  a  matter  of  essentials  versus 
accidentals;  of  the  normal  or  typical  ver- 
sus the  variation.  There  are  ugly-tempered 
young  chimpanzees  and  good-natured  old 
ones.  But  despite  this  seeming  faultfinding 
with  our  zoological-garden  authority,  we 
are  perfectly  willing  to  accept  his  generali- 
zations for  our  guidance  when  we  meet 
strange  chimpanzees! 

The  product  of  practical  experience,  not 
unlike  that  of  Hornaday,  and  of  intimate 
personal  observation,  is  the  following  de- 
scription by  Heck  of  a  gifted  captive: 

He  has  witty  caprices  and  allows  himself  jokes, 
not  only  upon  animals  but  upon  men.  He  shows 
preferences  for  objects  which  have  no  connection 
with  his  natural  needs.  For  animals  which,  so  to 
speak,  have  nothing  to  do  with  him,  with  whom 
he  can  neither  cement  a  friendship  nor  come  into 
any  other  relation,  he  is  not  merely  curious,  but 
is  eager  to  know.  An  object  which  attracts  his  at- 
tention gains  in  value  for  him  when  he  has 
learned  to  make  use  of  it.  He  understands  how  to 
draw  conclusions,  to  follow  from  one  thing  to 
another,  to  carry  over  certain  experiences  purpose- 
fully to  relations  new  to  him.  He  is  sly,  crafty, 
self-willed^  but  not  stubborn.  He  demands  what 
belongs  to  him  without  being  dogmatic.  He  is 
aware  of  humors  and  moods;  he  is  today  cheerful 
and  good-humored,  tomorrow,  sad  and  sulky.  He 
enjoys  himself  in  this  company  and  is  bored  in 
that,  enters  into  jokes  which  appeal  to  him  and 
passes  by  those  which  do  not.  His  feehngs  he  ex- 
presses as  man  does;  in  good  temper  he  does  not 
really  laugh  but  he  smiles,  at  least  he  twists  his 
face  and  takes  on  the  unmistakable  expression  of 
amusement.  Sad  moods,  on  the  other  hand,  he 
makes  known  not  only  through  his  features  but 
also  through  lamenting  sounds  which  everyone  can 
understand,  because  they  resemble  human  ones  at 
least  in  the  same  degree  that  they  do  animal  ones. 
Well-being  he  expresses  by  like  means;  ill-being 
as  far  as  possible  in  the  same  way.  In  illness  he 
acts  like  one  in  despair,  throws  himself  on  his 
back  upon  the  ground,  distorts  his  face,  strikes 
around  him  with  his  hands  and  feet,  rumples  and 
tears  his  hair.  (Heck,  1922,  p.  665.) 

We  may  not  stop  to  comment  on  Heck's 
report  beyond  noting  that  almost  everyone 
who  has  become  intimate  with  a  captive 


chimpanzee  and  has  attempted  to  describe 
its  temperamental  characteristics,  has  in  ef- 
fect verified  and  supplemented  our  quoted 
authority.  Indeed,  the  popular  and  semi- 
popular  literature  is  filled  with  such  descrip- 
tions. 

We  refrain  from  quoting  those  who,  as 
handlers  of  trained  animals  or  as  trainers, 
know  the  chimpanzee  both  sympathetically 
and  intimately,  for  we  have  not  been  able 
to  discover  that  their  observations  in  sig- 

o 

nificant  ways  supplement  those  of  the  psy- 
chobiologist.  We  would,  however,  at  this 
point  refer  especially  to  the  publications 
of  Brehm  (1873),  Sokolowsky  (1908), 
Knauer  (191 5),  and  Sheak  (191 7). 

Unexcelled  are  the  opportunities  which 
Kohler  enjoyed  for  careful  observation  of  a 
group  of  immature  chimpanzees,  and  corre- 
spondingly important  and  extensive  are  his 
contributions  to  our  knowledge  of  their  life. 
Because  invaluable  data  concerning  affec- 
tive behavior  are  distributed  through  his 
several  publications  it  is  peculiarly  impor- 
tant that  a  resume  of  his  discoveries  be 
prepared.  Yet  the  variety  and  unrelatedness 
of  observations  render  the  task  not  only  dis- 
couraging but  in  our  present  situation  en- 
tirely inexpedient.  We  must  content  our- 
selves, therefore,  by  recommending  to  the 
reader  careful  study  of  his  account  of  the 
psychology  of  the  chimpanzee  (1921b)  and 
also  of  his  Mentality  of  Apes  (1925).  Al- 
ready we  have  quoted  extensively  from 
Kohler  to  supplement  our  descriptions  of 
various  aspects  of  the  natural  history  of  the 
chimpanzee,  and  we  would  now  offer  certain 
paragraphs  which  relate  especially  to  indi- 
viduality and  temperament. 

To  the  seven  animals  mentioned,  two  others 
were  added  later,  both  of  which  led  to  valuable 
observations,  but  both  of  which,  to  our  regret, 
soon  died.  I  shall  briefly  describe  them  in  order 
to  give  an  impression  of  the  completely  different 
"personalities"  which  exist  among  chimpanzees. 

Nueva,  a  female  ape,  about  the  same  age  as  the 
other  little  animals  (four  to  seven  years  at  the 
time  of  the  majority  of  our  experiments),  differed 
from  them  bodily  in  her  extraordinarily  broad  ugly 
face  and  an  obviously  pathological  sparsity  of 
hair  on  the  unhealthy  skin  of  her  body.  But  her 
ugliness  was  completely  offset  by  a  nature  so  mild 
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and  friindly,  of  such  naive  confulcnrc  and  (|uiet 
clarity  as  never  fell  to  our  lot  to  meet  with  in  a 
chimpanzee  before  or  after.  Her  childlike  attach- 
ment we  found,  it  is  true,  to  some  extent  in  other 
animals  when  they  were  ill,  and  perhaps  a  good 
many  of  Nueva's  good  qualities  can  be  explained 
by  the  fact  that,  from  the  beginning,  she  was  the 
prey  of  a  slowly-advancing  disease;  chimpanzees, 
on  the  whole,  can  do  with  a  little  suppression.  We 
were  particularly  impressed  by  the  way  she  would 
play  for  hours,  quite  contentedly,  with  the  sim- 
plest toys.  The  others,  unfortunately,  tend,  in 
time,  to  become  lazy,  if  they  are  not  given  any 
l)arlicular  employment,  or  if  they  are  not  quar- 
relling, or  attending  to  the  inspection  of  each 
other's  bodies.  In  this  case,  as  little  as  in  any 
other,  is  it  conducive  to  judicious  even  though 
playful  activity,  if  a  number  of  healthy  children 
are  left  together  all  the  time,  without  any  par- 
ticular occupation.  Nueva  had  been  kept  alone  for 
many  months.  One  must,  however,  not  assume 
that  the  pleasant  qualities  of  this  animal  were  due 
to  earlier  educational  influences.  Unfortunately, 
it  does  not  seem  possible  to  make  of  a  naturally 
mischievous  and  wanton  chimpanzee  an  amiable 
being  by  education ;  but  what  is  more  important, 
Nueva  was  not  "brought  up"  in  the  nursery  sense ; 
on  the  contrary,  she  showed  that  she  was  not  used 
to  being  corrected  at  all.  She  regularly  ate  her 
excretions,  and  was  first  astonished  and  then  ex- 
tremely indignant,  when  we  took  measures  against 
this  habit.  On  the  second  day  of  her  stay  at  the 
station,  the  keeper  threatened  her,  during  this  pro- 
ceeding, with  a  little  stick,  but  she  did  not  under- 
stand at  all,  and  wanted  to  play  with  it.  If  food 
which  was  not  justly  hers,  and  which  she  had, 
with  complete  naivete  appropriated  somewhere, 
were  taken  away  from  her,  she  would  bite,  in  her 
sudden  rage ;  she  was  as  yet  without  any  inhibi- 
tions towards  man ;  in  fact,  she  showed  herself 
completely  naive,  and  was,  without  doubt,  less 
"cultured''  than  the  station  animals. 

The  male,  Koko,  judged  to  be  about  three  years 
of  age,  was  a  type  of  chimpanzee  not  uncommonly 
met  with :  above  his  drum-taut  stomach  a  pretty 
face  with  a  tidy  parting,  a  pointed  chin,  and 
prominent  eyes  which  seemed  always  discontent- 
edly asking  for  something,  giving  the  little  fellow 
a  native  expression  of  sauciness.  A  large  part  of  his 
existence  was,  in  fact,  spent  in  a  kind  of  chronic 
indignation,  either  because  there  was  not  enough 
to  eat,  or  because  the  children  dared  to  come  near 
him,  or  because  some  one,  who  had  just  been  with 
him,  dared  to  go  away  again,  or  finally,  because 
he  did  not  remember  to-day  what  he  had  done  in 
a  similar  test  yesterday.  He  would  not  complain ; 
he  would  merely  be  indignant.  Usually  this  mood 
was  manifested  by  loud  pommelling  with  both 
fists  on  the  floor,  and  an  agitated  hopping  up  and 
down  in  one  spot ;  in  cases  of  great  rage  by  glottal 
cramp-attacks  which  passed  over  quickly.  (These 


we  noticed  in  other  chimpanzees  too  when  they 
had  attacks  of  rage,  but  very  rarely  in  manifesta- 
tions of  joy.)  Before  such  attacks,  and  in  cases  of 
minor  excitement,  he  would  utter  a  continual 
staccato  6  in  that  irregular,  but  characteristic, 
rhythm  which  one  hears  from  a  .slow-firing  line  of 
soldiers.  In  his  angrily  uttered  demands,  and  his 
wild  indignation  if  they  were  not  immediately 
satisfied,  Koko  resembled  another  egoist  par  excel- 
lence, Sultan.  Luckily — and  perhaps  that  is  no 
accident — Koko  was,  at  the  same  time,  just  as 
gifted  as  Sultan. 

These  are  only  two  chimpanzees.  For  one  who 
has  seen  Koko  and  Nueva  alive,  there  is  no  doubt 
that  in  their  own  way  they  were  as  much  unlike 
as  two  human  children  with  fundamentally  differ- 
ent characters,  and  one  can  set  up  as  a  general 
maxim  that  observations  of  one  chimpanzee  should 
never  be  considered  typical  for  all  of  this  species  of 
animal.  The  experiments  we  describe  in  the  fol- 
lowing show  that  there  are  just  as  great  individual 
differences  in  the  intellectual  field.  (Kohler,  1925. 
pp.  5-7-) 

The  reader  who  is  not  familiar  with  the 
chimpanzee  may  well  be  surprised  bv 
Kohler's  use  of  the  word  personality.  In- 
deed, even  individuality  may  cause  him  to 
start.  But  to  such  incipient  skepticism  or 
opposition  we  would  offer  the  plea  that  the 
facts  be  considered  open-mindedly  and  as 
nearly  as  may  be  in  their  completeness.  Our 
observations  convince  us,  as  do  Kohler's, 
that  such  terms  as  temperament,  individu- 
ality, and  personality  are  as  useful,  nav 
even  as  essential,  in  the  description  of  the 
chimpanzee  as  of  man. 

Again  we  would  invite  Kohler  to  speak 
for  himself  on  the  emotional  expressions  of 
his  subjects. 

The  chimpanzee's  register  of  emotional  expres- 
sion is  so  much  greater  than  that  of  average 
human  beings,  because  his  whole  body  is  agitated 
and  not  merely  his  facial  muscles.  He  jumps  up 
and  down  both  in  joyful  anticipation  and  in  im- 
patient annoyance  and  anger;  and  in  extreme  de- 
spair— which  develops  under  very  slight  provoca- 
tion— flings  himself  on  his  back  and  rolls  wildly 
to  and  fro.  He  also  swings  and  waves  his  arms 
about  above  his  head  in  a  fantastic  manner,  which 
may  not  be  unknown  among  non-European  races, 
as  a  sign  of  disappointment  and  dejection. — I  have 
never  seen  anthropoids  -iveep,  nor  laugh  in  quite 
the  human  sense  of  the  term.  There  is  a  certain 
resemblance  to  our  laughter  in  their  rhythmic 
gasping  and  grunting  when  they  are  tickled,  and 
probably  this  manifestation  is,  physiologically,  re- 
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motely  akin  to  laughter.  And,  during  the  leisurely 
contemplation  of  any  objects  which  give  particular 
pleasure  (for  example,  little  human  children),  the 
whole  face,  and  especially  the  outer  corners  of  the 
mouth,  are  formed  into  an  expression  that  resem- 
bles our  "smile. I  have  already  mentioned  the 
habit  of  scratching  the  head  when  uncertain  and 
in  doubt,  but  to  scratch  the  whole  surface  of  the 
body,  especially  the  arms,  the  breast,  the  upper 
portion  of  the  thighs,  and  the  lower  abdomen,  and 
against  the  direction  in  which  the  hair  grows,  is 
expressive  of  a  wide  diversity  of  emotions;  we 
have  nothing  exactly  corresponding  thereto,  at 
least  among  Europeans;  after  all,  we  no  longer 
have  fur  or  hairy  covering  long  and  dense  enough 
to  stand  on  end  so  effectively  as  a  chimpanzee's. 

Chimpanzees  understand  "between  themselves," 
not  only  the  expression  of  subjective  moods  and 
emotional  states,  but  also  of  definite  desires  and 
urges,  whether  directed  towards  another  of  the 
same  species,  or  towards  other  creatures  or  objects. 
I  have  described  the  manner  in  which  some  of 
them  used  the  "language  of  the  eyes"  when  in  a 
state  of  sexual  excitement.  A  considerable  propor- 
tion of  all  desires  is  naturally  shown  by  direct 
imitation  of  the  actions  which  are  desired.  Thus, 
one  chimpanzee  who  wishes  to  be  accompanied  by 
another,  gives  the  latter  a  nudge,  or  pulls  his 
hand,  looking  at  him  and  making  the  movements 
of  "walking"  in  the  direction  desired.  One  who 
wishes  to  receive  bananas  from  another,  imitates 
the  movement  of  snatching  or  grasping,  accom- 
panied by  intensely  pleading  glances  and  pouts. 
The  summoning  of  another  animal  from  a  con- 
siderable distance  is  often  accompanied  by  a  beck- 
oning very  human  in  character.  The  chimpanzee 
has  also  a  way  of  "beckoning  with  the  foot,"  by 
thrusting  it  forwards  a  little  sideways,  and  scratch- 
ing with  it  on  the  ground.  Human  beings  are  often 
the  recipients  of  invitations  by  a  gesture  of  what 
the  animals  want  done;  thus,  Rana,  when  she 
wished  to  be  petted,  stretched  her  hand  out 
towards  us,  and  at  the  same  time  clumsily  stroked 
and  patted  herself,  while  gazing  with  eager  plead- 
ing. Another  obvious  method  of  invitation  is  for 
an  ape  to  assume  or  indicate  in  his  own  person 
whatever  movements  he  would  perform  in  the 
activity  he  wishes  the  other  to  undertake,  in  the 
same  way  that  a  dog  invites  us  to  play  with  him, 
by  leaping  and  running,  and  then  looking  back 
towards  us.  Anthropoids  behave  in  the  same  way 
in  inciting  others  to  play  with  them,  to  have  sexual 
relations  with  them,  or  to  join  with  them  in  that 
mutual  inspection  of  the  skin  and  hair  which  is 
one  of  their  most  absorbing  occupations;  in  all 

1  "Though  the  chimpanzee  at  once  correctly 
interprets  the  slightest  change  of  human  expres- 
sion, whether  menacing  or  friendly,  he  seems  per- 
manently incapable  of  understanding  merry  hu- 
man laughter." 


cases  their  mimetic  actions  are  characteristic 
enough  to  be  distinctly  understood  by  their  com- 
rades. When  I  grew  tired  of  tickling  Tschego's 
back  and  ribs,  which  always  delighted  her,  she 
would  still  come  and  stand  before  me  in  that 
crouching  position  typical  of  a  human  being  or 
anthropoid  who  is  being  tickled,  and  would  make 
their  habitual  vaguely-defensive  gestures  as  well. 
— But  there  is  a  sharp  barrier  to  mutual  compre- 
hension, when  one  of  these  apes  sees  another  exe- 
cuting new  and  intelligent,  though  unfamiliar  ac- 
tions. (Kohler,  1925,  pp.  318-320.) 

Undoubtedly  Kohts,  from  her  extensive 
experimental  study  of  visual  perception  in  a 
young  male  chimpanzee,  acquired  unusually 
intimate  acquaintance  with  the  affective 
characteristics  of  her  subject.  Already  we 
have  quoted  (p.  212)  her  brief  characteriza- 
tion of  loni.  At  this  point  the  passage  may 
well  be  reread.  Fortunately  the  illustrations 
of  her  principal  report  on  visual  perception 
in  the  chimpanzee  constitute  a  uniquely 
valuable  contribution  to  the  study  of  affec- 
tive behavior.  From  certain  points  of  view 
they  are  far  more  desirable  at  this  stage  of 
psychobiological  research  on  the  anthropoid 
apes  than  are  verbal  descriptions.  Whereas 
Kohler  has  given  us  words,  Kohts  offers 
photographs  of  her  subject  in  important 
phases  or  stages  of  affective  reaction.  We  are 
glad,  by  her  courtesy,  to  be  able  to  repro- 
duce several  pictures  of  emotional  expres- 
sion. They  are  fitting  substitutes  for  verbal 
quotation,  and  they  have  the  special  advan- 
tage of  supplementing  the  materials  which 
we  have  previously  offered. 

Our  search  of  the  literature  has  revealed 
no  photographic  records  of  expressivity  in 
the  chimpanzee  comparable  in  excellence 
with  those  of  Kohts,  l3ut  in  a  report  of  von 
Oertzen  (1913,  opposite  p.  19)  appears  a 
plate  which  represents  chimpanzee  grief, 
joy,  curiosity,  and  astonishment.  There  is 
no  quotable  or  significant  text  description 
accompanying  the  illustrations. 

Yerkes,  whose  observations  although  ob- 
viously incomplete  and  inadequate  as  basis 
for  general  description  extend  from  the 
infancy  to  the  maturity  of  the  chimpanzee, 
presents  a  sharply  drawn  picture  of  the  tem- 
peramental contrast  exhibited  by  two  speci- 
mens in  early  childhood. 


Fig.  98.  Emotional  expressions  of  the  young  chimpanzee.  These  excellent  pictures  of  facial  expression,  made  in  the  labo- 
ratory of  Mrs.  Kohts,  in  jMoscow,  are  reproduced  by  her  courtesy  and  that  of  the  Century  Company. 
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In  brief,  Chim  is  sanguine,  venturesome,  trust- 
ful, friendly,  and  energetic,  whereas  Panzee  was 
distrustful,  retiring,  lethargic.  His  behavior  usu- 
ally suggested  unusual  intelligence;  hers  stupidity. 

In  their  relations  to  people  the  animals  exhibited 
their  usual  diversity.  Chim  would  go  willingly  to 
almost  anyone  who  seemed  friendly.  Panzee's  re- 
action was  difficult  to  predict.  Sometimes  she 
would  meet  advances  more  than  half  way.  Occa- 
sionally she  would  seek  out  a  stranger.  Both  ani- 
mals appreciated  kindness.  Panzee's  mode  of  ex- 
pressing appreciation  was  a  gentle  pat  on  her 
attendant's  shoulder.  This  she  administered  rarely, 
and  only  when  she  was  deeply  grateful  for  friendly 
consideration.  Chim  has  never  been  observed  to 
express  his  feelings  in  this  manner. 

Chim's  preference  for  persons  who  were  in  a 
measure  responsible  for  his  care  and  conduct  seems 
to  depend  chiefly  on  their  disciplinary  attitude. 
He  approves  them  in  the  order  of  their  indulgence. 
Those  who  allow  him  to  have  his  own  way  and  are 
pleasant  and  kindly  about  it  hold  first  place  in  his 
esteem.  Those  who  demand  obedience  and  enforce 
reasonable  regulations  are  respected,  but  not 
sought  after!  Chim  when  punished,  or  threatened 
with  punishment,  habitually  strives  to  escape  the 
disciplinarian.  Panzee  instead  would  crowd  upon 
the  person  and  strive  to  get  into  his  arms.  This 
rem.arkable  difference  in  response  to  punishment 
deserves  study.  It  may  prove  to  be  characteristic 
of  sex. 

Chim  in  a  few  instances  exhibited  his  friendly 
spirit  toward  human  companions  by  bringing  ob- 
jects to  them.  A  case  in  point  is  the  careful  pluck- 
ing of  some  blossoms  one  day  in  the  New  Hamp- 
shire pasture  and  the  presentation  of  them  to  a 
lady  attendant. 

Both  Chim  and  Panzee  when  in  the  great  out- 
of-doors  romped  more  or  less  boisterously,  he  espe- 
cially so.  They  also  on  occasion  threw  themselves 
on  the  ground  with  utter  abandon  and,  relaxing 
completely,  rested  in  obvious  comfort.  Frequently 
Chim  would  stretch  out  on  his  back  in  the  pasture 
and  with  his  hands  under  his  head  bask  in  the 
sunshine.  Panzee  never  assumed  this  attitude.  It 
was  strikingly  suggestive  of  a  human  attitude  of 
relaxation.  Opportunity  for  play  was  eagerly 
sought,  especially  by  Chim,  and  occasionally  by 
Panzee  when  she  was  feeling  well.  Chim  went  to 
considerable  lengths  to  invent  modes  of  amuse- 
ment when  alone  and  games  that  he  could  play 
with  human  companions  or  with  Panzee.  He  is 
extremely  fond  of  being  chased  about,  also  of 
chasing  things  which  try  to  escape  him.  When 
playing  with  a  person  he  expresses  his  emotions 
in  two  peculiar  ways.  The  appearance  of  these 
expressions  depends  on  his  relation  to  the  person 
and  on  his  mood  at  the  moment.  With  me  he  fre- 
quently stops,  and  shaking  his  left  hand  vigorously, 
completely  relaxing  it  at  the  wrist,  stands  erect, 
and  with  mouth  open  and  teeth  exposed  assumes 


a  fighting  pose.  That  this  is  play  I  have  repeatedly 
demonstrated  by  putting  my  hand  or  finger  into 
his  mouth.  He  has  never  bitten  me,  but  he  im- 
mensely enjoys  the  mock  attack  and  defense. 
Sometimes  he  will  jump  up  and  down  swinging 
his  arms  and  waving  his  hands  as  if  they  were 
pivoted  at  the  wrist. 

The  other  amusingly  expressive  reaction  in  con- 
nection with  play  he  has  never  exhibited  in  his 
relations  with  me,  but  several  times  when  romp- 
ing with  a  lady  attendant  or  with  a  small  group 
of  admiring  observers  at  hand.  The  act  consists  in 
either  standing  on  his  head  or  resting  on  his  hands 
with  head  near  the  floor  and  throwing  into  the 
air  either  one  or  both  legs,  at  the  same  time  shak- 
ing it  or  them  in  a  manner  which  suggests  com- 
plete relaxation.  This  leg  movement  is  similar  to 
the  hand  movement  described  above.  The  whole 
performance  makes  the  observer  feel  that  he  is  try- 
ing to  give  one  the  chimpanzee  "glad  hand."  The 
peculiar  thing  about  it  is  that  he  should  use  his  leg 
instead  of  his  arm. 

Fondness  for  music  or  at  least  for  rhythm  was 
exhibited  by  the  animals,  but  more  particularly, 
perhaps  because  of  his  more  abundant  energy  and 
activity,  by  Chim.  On  occasion  he  would  dance 
about  keeping  time  to  music  and  showing  appre- 
ciation of  rhythmic  sounds  and  of  the  excitement 
attendant  on  music  and  human  companionship. 
Panzee  never  danced  and,  although  interested  in 
music,  gave  no  clear  indication  of  satisfaction  in 
it.  It  is  not  improbable  that  the  dance  movement 
in  the  young  male  is  related  to  courtship  behav- 
ior. (Yerkes  and  Learned,  1925,  pp.  30-32.) 

The  above  description  of  Chim  and 
Panzee  is  supplemented  by  a  passage  in 
Almost  Human  (Yerkes,  1925,  pp.  245- 
249). 

Several  times  we  have  referred  to  psy- 
chobiological  changes  during  development. 
These  certainly  are  no  less  obvious  in  af- 
fective traits  than  in  any  which  we  may 
oppose  to  or  contrast  with  them.  Whereas 
the  differences  in  emotional  expression  be- 
tween infancy  and  maturity  or  childhood 
and  senility  are  extreme,  those  between  any 
one  of  them  and  adolescence  are  no  less  in- 
teresting. Individual  differences,  as  well  as 
affective  characteristics  of  adolescence,  are 
exhibited  by  the  following  observations 
from  the  Abreu  primate  colony. 

Housed  in  the  same  cage  are  the  adolescent  fe- 
male chimpanzees  Malapulga  and  Sita.  More  strik- 
ingly contrasted  temperaments  it  would  be  difficult 
to  find  even  among  persons.  The  one  is  antisocial, 
the  other  distinctly  social.  Malapulga  represents 
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tlu"  type  of  trcatui't'  which  commands  allegiance 
lhr()U(;h  fear  or  not  at  all,  whereas  Sita  commands 
it  rather  through  affection.  Thus  in  these  animals 
as  in  ourselves  may  be  observed  from  day  to  day 
the  ability  to  develop  or  promote  social  relations 
on  the  basis  of  entirely  different  types  of  emotional 
attitude  and  expression.  Where  Malapulga  would 
strike  or  bite,  Sita  would  more  likely  caress  or 
fondle.  So  temperamental  differences  are  not  neces- 
sarily sex-coupled  and  except  on  the  basis  of  long 
and  patient  observation  it  is  wholly  rash  to  at- 
tribute even  marked  individual  differences  to  spe- 
cies, sex,  or  age.  Among  other  things,  the  particular 
experiences,  fortunate  or  unfortunate,  of  the  indi- 
vidual may  be  largely  responsible  for  its  tempera- 
mental traits  or  for  their  special  manifestations. 
Conditions  of  development,  status  of  health,  the 
inroads  of  a  disease,  may  be  largely  responsible 
for  the  existence  or  development  of  a  particular 
trait  of  temperament  or  for  aspects  of  docility. 

Characterized  also  by  temperamental  differences 
which  are  illuminating,  are  the  cage  companions 
Jackito  and  Lu  Lu.  If  Jackito  were  somewhat 
smaller  the  visitor  might  mistake  him  for  Lu  Lu's 
son.  Certainly,  she  takes  a  motherly  attitude 
toward  him  and  attempts  to  command  his  respect- 
ful and  affectionate  attention.  Jackito  has  the 
most  spritely  and  mischievous  expression  of  any 
chimpanzee  in  his  community.  Also  he  lives  up  to 
his  looks !  A  better  subject  for  portraiture  could 
scarcely  be  asked.  He  seems  to  delight  in  having 
his  picture  taken.  He  actually  poses  and  even 
changes  expression  to  suit  the  convenience  of  the 
photographer.  It  is  entirely  unnecessary  to  com- 
mand him  to  keep  quiet,  for  he  seems  flattered  by 
the  opportunity  to  face  the  camera.  This  was  so 
unexpected  and  peculiar  that  it  especially  com- 
manded our  attention. 

Lu  Lu,  by  comparison,  is  stupid,  sluggish,  and 
lacking  in  resources  for  self-entertainment  or  the 
amusement  of  others.  Hers  is  a  somewhat  color- 
less disposition.  When  teased  by  Jackito,  who  fre- 
quently refuses  to  let  her  approach  him,  she  often 
loses  her  temper  and  after  pursuing  him  vainly 
for  a  time  cries  from  disappointment  or  chagrin. 
At  such  times  it  is  not  Jackito's  habit  to  come  to 
her  gently  and  comfort  her,  but,  with  the  thought- 
lessness and  lack  of  feeling  of  a  mischievous  boy, 
he  is  more  likely  to  try  to  discover  new  ways  of 
tormenting  her. 

Cage-mate  of  these  two  contrasted  animals  is 
Blanquita  the  melancholy.  If  Jackito's  face  is  the 
brightest  and  most  mischievous  of  the  community, 
certainly  Blancjuita's  is  the  saddest.  One  might  in- 
fer from  her  habitual  expression  that  she  had  lost 
her  last  friend.  If  she  feels  as  badly  as  she  looks, 
hers  must  be  a  miserable  affective  life.  Any  one 
who  doubts  the  existence  of  extremely  different 
characteristics  in  individual  chimpanzees  need 
spend  only  a  few  hours  before  the  cage  of  these 
animals  to  be  convinced  that  they  are  quite  as 


highly  individual  and  quite  a?-  different  in  their 
traits  of  temperament  and  character,  in  their  lia- 
bility to  and  expression  of  tough  and  tender  emo- 
tions as  are  we.  (Yerkes,  1Q25,  pp.  156-158.) 

Accounts  of  the  affective,  or  indeed  any 
aspect  of  the  behavior  of  the  mature  or 
senile  chimpanzee,  are  few  and  unsatisfac- 
tory. One  can  think  of  two  principal  rea- 
sons: opportunities  for  satisfactory  obser- 
vation are  relatively  fewer  than  in  the  case 
of  immature  specimens,  and  the  facts  make 
less  strong  appeal  to  the  sympathy  and  in- 
terest of  most  observers.  In  the  main,  de- 
scriptions of  temperament  and  disposition 
in  maturity  and  senility  tell  us  of  morose- 
ness,  irritability,  savageness,  or  dangerous- 
ness  to  man,  and  unsociability.  The  follow- 
ing quotation  adds  a  few  touches  to  the 
picture,  and  others  might  be  added  from 
Bingham's  (1927)  description  of  parental 
play  of  chimpanzees. 

Jimmy,  morose  old  chimpanzee  as  he  is.  has  not 
been  observed  to  treat  Lita  unkindly.  Now  and 
again,  as  previously  stated,  he  has  outbursts  of 
temper,  provoked  perhaps  by  jealousy,  during 
which  he  yells  in  a  terrifying  way,  rushes  about 
the  cage,  seizes  anything  within  reach,  and  shakes 
it  as  if  to  tear  everything  to  pieces.  He  may  even 
rush  toward  Monona  and  the  baby,  as  though 
bent  on  injuring  or  frightening  them,  but  nothing 
comes  of  the  row  except  that  the  keepers  on  hear- 
ing the  outcry  immediately  hasten  to  the  cage  and 
isolate  the  big  male  so  that  he  may  not  in  his 
frenzy  accidentally  injure  either  baby  or  mate. 
That  Monona  and  Lita  are  afraid  of  Jimmy  dur- 
ing these  periods  of  excitement  there  can  be  no 
doubt,  for  the  baby  promptly  runs  to  her  mother 
and  takes  refuge  on  her  back  to  which  she  clings 
tenaciously  with  hands  and  feet  firmly  grasping 
the  hairy  coat.  Monona,  on  her  part,  takes  refuge 
either  on  a  raised  platform  under  the  roof  of  the 
cage  or  in  a  remote  corner,  getting  as  far  as  pos- 
sible from  Jimmy  and  in  a  sheltered  position.  This 
is  discreetly  precautionary-,  for  within  the  narrow 
limits  of  the  cage  the  male  might  do  serious  in- 
jury to  his  young  if  the  mother  did  not  keep  it 
out  of  the  way. 

Apropos  of  these  periodical  outbursts  of  Jimmy, 
his  owner  says  that  the  adult  male  chimpanzee, 
however  good  his  temper  and  disposition,  cannot 
be  trusted  since  he  is  subject  to  "crazy  spells"  dur- 
ing which  he  may  act  most  unnaturally  and 
roughly.  She  always  objects  to  having  any  one 
except  herself  or  her  keepers  go  into  the  cage  with 
Anuma  or  any  other  well-grown  ape  because,  as 
she  puts  it,  one  never  can  tell  when  the  animal 
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may  be  seized  by  such  a  spell  and  either  bite  or 
rend  one.  Undoubtedly  hers  is  a  wise  precaution. 
(Yerkes,  1925,  pp.  193-194.) 

Space  fails  us  to  review  such  historically 
interesting  and  useful  accounts  of  the  traits 
of  early  captive  specimens  as  have  been 
given  by  Tyson  (1699),  Traill  (1821), 
Broderip  (1835),  and  several  other  ob- 
servers. They  have  been  endlessly  copied  in 
admirable  works,  such  as  those  of  Rennie 
and  Martin,  as  well  as  by  authors  whose 
ignorance  is  manifest. 

In  the  foregoing  we  have  endeavored  by 
carefully  selected  quotation  from  competent 
authorities,  no  one  of  whom  would  wish  to 
be  considered  infallible  or  even  fully  in- 
formed, and  by  pertinent  comment  and  sup- 
plementation from  our  own  experience,  to 
make  the  personality  of  the  chimpanzee  live 
in  the  mind  of  the  reader.  We  hope  that  we 
have  succeeded  in  sufficient  degree  to  impel 
many  to  seek  further  information  in  the 
original  sources.  But  we  are  still  dissatisfied 
because  from  our  experience  we  know  that 
personality  as  an  abstraction  lacks  vividness 
and  reality.  Whatever  measure  of  under- 
standing of  the  life  of  the  chimpanzee  we 
have  acquired  is  due  to  intimate  acquaint- 
ance with  individuals.  Indeed,  we  consider 
this  no  less  true  of  the  chimpanzee  than  of 
man.  Therefore,  we  would  now  make  an 
unusual  recommendation;  namely,  that  in- 
stead of  contenting  ourselves  as  students  of 
the  affective  life  of  the  chimpanzee  with 
studies  of  specific  problems  as  they  appear 
in  scientific  reports  from  field  or  laboratory, 
we  should  read,  and  then  reread,  Kearton's 
story  My  Friend  Toto. 

Cherry  Kearton  is  known  to  us  as  natu- 
ralist-photographer only  through  his  publi- 
cations. Whether  he  is  more  or  less  com- 
petent, honest,  careful  as  observer  and 
describer  than  most  or  any  of  the  hundreds 
of  authors  who  have  contributed  the  mate- 
rials of  this  volume  we  do  not  know.  We 
cannot  say  that  we  do  not  care,  but  we  do 
know,  with  a  degree  of  certainty  that  our 
scientific  colleagues  will  find  it  difficult  to 
modify,  that  the  story  of  Toto  is  true  to 
life. 


We  know  not  whether  the  author  has  cir- 
cumstantially described  what  he  saw  or  was 
told;  whether  the  tale  is  fact,  fancy,  or  a 
skilful  mingling  of  the  two;  whether  the 
facts  relate  to  a  single  individual  or  several. 
Nor  are  we  particularly  concerned,  for 
Cherry  Kearton  knows  the  life  of  the  chim- 
panzee in  an  incomparable  way,  and  his 
story  gives  one  an  appreciative  understand- 
ing of  its  personality  which  ordinarily  may 
be  obtained  only  through  intimate  sustained 
acquaintance  with  an  individual. 

We  should  like  to  quote  My  Friend  Toto 
in  toto,  without  omitting  the  photographic 
illustrations.  Instead  we  present  only  the 
"Foreword,"  the  part  as  it  happens  with 
which  we  have  most  fault  to  find,  because 
the  author  indulges  in  certain  generaliza- 
tions which  we  are  not  able  to  confirm.  In 
particular,  we  disagree  with  him  in  the  sur- 
mise that  Toto  as  genius  is  one  chimpanzee 
in  a  million  and  that  his  mind  when  ob- 
served "was  always  full-grown."  We  too 
have  met  and  studied  gifted  chimpanzees, 
even  perhaps  in  our  aforementioned  speci- 
men Chim,  the  equal  of  Toto.  But  we 
should  say  rather  that  such  animals  may 
prove  to  be,  in  mental  caliber,  one  in  a  hun- 
dred, a  thousand,  or  ten  thousand  than  one 
in  a  million.  As  to  mental  growth  or  devel- 
opment, we  are  assured  by  the  data  which 
Kearton  presents  that  Toto  instead  of  being 
approximately  a  year  old  (p.  20),  was  more 
likely  between  three  and  five  years ;  and  our 
total  body  of  knowledge  justifies  the  dog- 
matic statement  that  far  from  being  men- 
tally full  grown  during  his  companionship 
with  Kearton,  he  was  in  the  midst  of  a 
period  of  extremely  rapid  and  important 
mental  development. 

In  this  book  I  write  the  life-story  of  a  friend. 
In  the  beginning  I  took  Toto  as  a  pet,  as  a  man 
may  take  a  dog,  or  a  small  boy  a  white  mouse. 
I  thought  he  would  amuse  me  on  lonely  evenings 
in  camp,  and  that  I  should  laugh  at  his  antics  as 
one  smiles  at  the  monkey  of  an  ItaHan  organ- 
grinder. 

But  before  the  end  of  his  first  day  with  me,  I 
found  that  Toto  was  not  "just  an  ape."  The  in- 
telligence of  apes  varies,  even  as  does  the  intelli- 
gence of  men;  but,  out  of  every  thousand,  nine 
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hundred  and  ninety-nine  could  be  classified  to- 
gether as  either  just  above  or  just  below  the 
average.  The  thousandth  might  have  far  greater 
powers  of  intellect,  and  if  it  were  possible  to  sort 
out  apes  in  this  way  until  one  had  grouped  to- 
gether one  thousand  of  these  thousandth  animals, 
there  might  be  one  among  the  million  that  would 
be  a  genius  among  apes. 

Such  a  work  of  selection  is  obviously  impos- 
sible, yet  Chance  so  caused  the  happening  of 
things  (if  Chance  we  are  to  call  it)  that  this,  the 
millionth  ape,  came  into  my  hands  and  was 
brought  to  England. 

As  this  narrative  will  .show,  Toto  very  quickly 
ceased  to  be  my  pet  and  became  my  friend.  There 
was  sympathy  between  us,  and  understanding.  If 
I  was  sad,  Toto  knew  it  instantly  and  came  to 
comfort  me ;  if  he  was  frightened,  he  ran  like  a 
child  to  my  arms. 

Yet  I  hesitate  to  say  that  Toto  was  altogether 
like  a  child.  A  child  grows.  Her  intelligence  to-day 
is  greater  than  that  of  yesterday.  The  candles  on 
the  Christmas-tree  at  which  she  merely  blinked  last 
year  are  something  wonderful  now,  and  she  calls 
them  "pretty" ;  next  year  she  will  know  why  they 
are  there  and  will  be  sending  messages  to  Santa 
Claus. 

But  Toto's  mind,  while  he  was  with  me,  was 
always  full-grown.  He  was  as  intelligent  on  the 
day  when  he  first  came  to  me  as  when  he  reached 
England ;  but  he  was  less  experienced.  He  had  not 
seen  the  wonders  of  the  world,  which  called  every 
bit  of  his  intellect  into  play.  He  had  from  the  first 
the  power  of  reasoning,  but  hitherto  he  had  had 
comparatively  little  about  which  to  exercise  his 
brain.  But  directly  he  came  to  new  experiences  the 
brain  was  there,  ready  to  work  to  the  promptings 
of  his  curiosity. 

I  did  not  teach  Toto.  He  was  a  perfect  imita- 
tor, and  the  things  he  learnt  to  do  he  learnt  simply 
by  watching  and  copying.  Sometimes  when  he 
made  mistakes,  as  for  instance  when  he  first  went 
into  my  bath,  I  took  pains  to  show  him  exactly 
what  to  do,  going  through  the  movements  slowly 
so  that  he  should  be  certain  of  them.  But  that  is 
the  only  kind  of  lesson  I  ever  gave  him,  and  none 
of  the  many  wonderful  things  he  did  was  in  the 
slightest  degree  of  the  nature  of  "a  trick." 

Toto  did  not  learn  to  talk.  He  would  imitate 
my  words  and  produce  sounds  to  which  he  at- 
tached definite  meanings.  But  I  do  not  claim  for 
him  the  gift  of  speech.  It  must  be  a  matter  of 
speculation  whether  he  could  have  acquired  that 
if  he  had  come  to  me  directly  he  was  born.  Prob- 
ably his  utterances  would  then  have  been  more 
intelligible.  But  it  is  impossible  to  say  that  they 
could  have  been  called  speech. 

On  the  other  hand,  he  undoubtedly  understood 
a  great  deal  of  what  was  said  to  him.  He  under- 
stood many  words  and  even  sentences  in  English, 
French  and  Swaheli,  the  language  of  the  natives. 


This  of  course  was  a  matter  of  association  of  cer- 
tain ideas  with  certain  sounds;  but  that  in  its 
essence  is  all  that  speech  is  to  the  most  intelligent 
of  us. 

Toto,  as  I  have  said,  was  a  genius  among  apes, 
and  he  was  a  real  companion  to  me.  I  would  not 
have  this  book  show  his  intelligence  if  it  did  not 
also  show  that  comradeship.  (Kearton,  1925,  pp. 

II-I5-) 

To  sum  up,  fragmentary  information  now 
available  definitely  indicates  that,  in  gen- 
eral, the  changes  in  temperament  and  affec- 
tive expressions  which  occur  in  the  chim- 
panzee between  birth  and  senility  are  in 
many  important  respects  similar  to  those  in 
man.  The  ape's  infancv  is  characterized  by 
a  marked  degree  of  helplessness  and  insist- 
ent fretful  or  cheerful  demands  for  parental 
attention;  during  childhood,  good-natured 
irresponsible  playfulness,  buoyancy,  and 
restlessness  are  dominant;  in  adolescence, 
the  attitude  toward  life  rapidly  becomes 
more  serious,  as  indicated  bv  increased  as- 
sumption of  responsibility  and  transforma- 
tion of  play  into  the  activities  necessary  to 
self-maintenance;  maturity  is  synonymous 
with  seriousness,  and  the  organism  becomes 
businesslike,  direct  in  its  social  and  other 
expressions,  short-tempered,  and  also  sus- 
picious by  comparison  with  the  infant,  child, 
or  adolescent;  finally,  in  senility,  all  of  these 
latter  characteristics  tend  to  become  exag- 
gerated, and  phvsical  decrepitude  tends  still 
further  to  modify  the  picture  and  to  con- 
vert what  early  in  life  w^as  a  buoyantly  and 
joyously  active  creature  into  the  personifi- 
cation of  unsociableness  and  moroseness. 

Readily  we  grant  that  these  contrasts  are 
crudely  and  also  uncertainly  drawn.  Obser- 
vations are  too  few  and  unreliable  to  jus- 
tify dogmatic  assertion  or  indeed  anything 
except  tentative  description.  We  know,  how- 
ever, the  general  contrast  between  chimpan- 
zee youth  and  age;  know  also  that  the  ani- 
mal is  extraordinarily  emotional  throughout 
the  course  of  its  life  as  contrasted  with  the 
oran^-outan  and  ororilla;  that  in  greneral  its 
temperament  is  sanguine  rather  than  melan- 
choly, that  it  ordinarily  is  good-natured,  so- 
ciable and  cooperative,  friendly  toward  all 
the  world,  instead  of  irritable,  aloof,  and 
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resentful,  as  seems  more  likely  to  be  the  case 
in  orang-outan  and  gorilla;  and,  finally, 
that  it  is  highly  extraverted  or  objective  in 
its  interests,  instead  of  introverted  or  self- 
centered. 

Yet,  before  the  reader  has  had  oppor- 
tunity to  contradict  us,  we  would  add  that 
in  the  course  of  its  life  history  the  chimpan- 
zee may  very  well  exhibit  transition  from 
good-natured,  alert,  active,  and  varied  ex- 
pression of  the  joy  of  living  to  the  picture 
of  ill-natured,  sulky,  and  slothful  or  helpless 
self-preoccupation.  Is  not  this,  we  are  asked, 
the  passage  from  extraversion  to  introver- 
sion? Even  admitting  that  there  is  ground 
for  affirmative  argument,  we  should  con- 
tinue to  defend  the  objectivity  of  the  chim- 
panzee, for  after  all  an  organism  may  not 
safely  be  described  in  terms  of  the  traits  of 
senility,  nor  even  of  completely  achieved 
maturity.  Therefore,  we  have  attempted  in 
the  foregoing  pages  to  give  a  picture  of  the 
affective  traits  of  chimpanzee  youth  and 
early  maturity,  and  although  our  descrip- 
tion is  far  from  complete  or  adequate,  and 
doubtless  in  many  respects  inaccurate,  we 
hope  that  it  may  encourage  observational 
supplementation  and  redrawing. 

Suggested,  if  not  obviously  justified,  by 
available  information  is  the  statement  that 
the  chimpanzee  is  psychologically  the  most 
expressive  of  the  primates.  Whether  man 
ranks  above  or  below  it  we  do  not  know, 
but  for  the  manlike  apes  the  definitely  indi- 
cated order  of  diminishing  expressiveness 
is:  chimpanzee,  orang-outan,  gorilla.  Be- 
cause then  of  the  diversity,  relative  accessi- 
bility, and  human  resemblances  of  its  af- 
fective life,  the  chimpanzee  is  uniquely 
valuable  as  material  for  the  study  of  prob- 
lems of  affective  behavior. 

Now  that  we  have,  in  very  general  terms, 
characterized  temperament  and  individu- 
ality in  the  chimpanzee,  it  is  fitting  that  we 
examine  more  particularly  and  minutely 
modes  and  patterns  of  affective  expression 
and  present  not  only  descriptive  and  classifi- 
catory  categories,  but  also  typical  observa- 
tional data.  We  shall  begin  with  modes  of 
expression. 


MODES  OF  AFFECTIVE  EXPRESSION 
Because  little  is  definitely  known  concern- 
ing internal  forms  of  affective  response,  we 
shall  limit  consideration  to  so-called  overt 
or  externally  observable  phenomena.  Sys- 
tematic examination  thereof  suggests,  for 
the  chimpanzee,  classification  in  the  fol- 
lowing seven  categories.  We  propose  this  ar- 
rangement as  practically  serviceable  rather 
than  logically  complete  and  exhaustive. 
Much  descriptive  information  is  available 
concerning  each  category,  but  in  no  case 
may  we  consider  present  knowledge  satis- 
factory or  even  adequate  for  the  differentia- 
tion of  such  distinctive  affective  patterns  as 
we  shall  attempt  to  describe  in  subsequent 
paragraphs. 

To  each  of  the  seven  categories  we  shall 
here  devote  only  a  few  sentences. 

(1)  Bodily  attitude,  posture,  and  pose. 
This,  whether  the  animal  be  stationary  or  in 
motion,  may  be  eloquent  of  feeling,  emo- 
tion, mood,  or  sentiment ;  and  although  sel- 
dom alone  sufficient  for  the  identification 
of  an  emotion,  it  is  frequently  an  important 
constituent.  Elements  belonging  in  this  cate- 
gory are  frequently  discoverable  in  behav- 
ioral complexes  of  resentment,  disappoint- 
ment, timidity,  dismay,  dissatisfaction. 

(2 )  Position,  pose,  and  movements,  often 
termed  gestures,  of  head,  trunk,  limbs,  ex- 
tremities. The  elements  of  this  category  are 
more  numerous,  varied,  and  therefore  more 
frequently  observed  than  those  of  the  first 
category.  Particularly  noteworthy  are  the 
so-called  gestures  made  with  the  head, 
limbs,  and  extremities.  Frequently  they  are 
mentioned  in  the  literature,  though  seldom 
with  sufficient  precision  and  minuteness  of 
description  to  provide  the  reader  with  a 
definite  picture  of  the  organism.  Certainly 
adequate  account  of  almost  every  chief  type 
of  emotional  pattern  in  the  chimpanzee  will 
be  found  to  include  elements  of  this  impor- 
tant category. 

(3)  Facial  expression.  Chiefly  contribu- 
tory to  this  are  the  configuration,  tension, 
and  moistness  of  the  skin,  the  general  ap- 
pearance, and  motor  or  other  changes  in 


286 


A  STUDY  OF  AXTHROI^OIO  LIFK 


eyes,  ears,  nose,  lips,  mouth,  forehead,  and 
cheeks.  The  eyes,  although  differing];  greatly 
in  appearance  with  type  and  individual,  are 
said  not  to  change  markedly  in  emotional 
expression,  and  although  secretion  in  and 
about  them  varies,  tears  are  not  shed.  Simi- 
larly the  ears  contribute  rather  by  con- 
stancy of  appearance  than  by  mobility  to 
emotional  effect,  and  although  nose,  fore- 
head, and  cheeks  change  in  appearance  with 
contractions  of  the  facial  muscles,  the  con- 
spicuously changing  features  are  lips  and 
mouth.  There  are  indeed  more  varieties  of 
lip  and  more  configuration  thereof  than  of 
any  other  facial  feature.  Thus,  for  example, 
the  lower  lip  may  be  dropped  and  permitted 
to  hang  as  in  utter  amazement.  Both  lips 
may  be  drawn  back  and  the  teeth  exposed 
with  wide-open  mouth  as  in  anger  or  rage. 
Again,  they  may  be  together  extended  for- 
ward as  in  childish  pout  of  disappointment. 
To  complete  the  list  would  unduly  extend 
this  paragraph.  We  would  conclude  it  with 
the  generalization  that,  although  facial  ex- 
pression is  only  a  part  of  the  emotional  pat- 
tern of  a  chimpanzee,  it  ordinarily  is  a  very 
important  part.  It  is,  however,  quite  as  un- 
fair to  the  facts,  and  therefore  as  misleading, 
to  present  the  facial  expression  as  though 
it  were  the  complete  emotional  response  as 
it  would  be  to  overlook  it.  As  expressive 
organs  the  eyes  are  less  important  in  the 
chimpanzee  than  in  man,  the  lips  very  much 
more  important. 

(4)  Sound  production — vocalization. 
Frequently  this  category  is  conspicuous, 
for  the  chimpanzee,  unlike  the  orang-outan 
and  gorilla,  is  capable  of  varied  sound  pro- 
duction and  apparently  delights  in  exercis- 
ing its  ability.  The  affective  relations  and 
values  of  sounds  are  manifest  and  usually 
unmistakable.  Here  we  shall  mention  only  a 
few  forms  of  vocalization,  since  in  a  later 
chapter  the  subject  will  be  considered  fully 
and  in  its  relations  to  language.  Readily 
noted  are  such  vocal  expressions  as  whim- 
pering, crying,  grunting,  shouting,  scream- 
ing, chattering,  or  "talking." 

(5)  Appearance,  condition,  and  configu- 
ration of  skin  and  hair.  These,  of  course, 


contribute  to  the  facial  exj)ression  and  may 
well  be  included,  in  part  at  least,  with  cate- 
gory (3).  But  even  so,  the  factors  of  re- 
sponse which  we  herein  designate  are  of 
sufficient  importance  to  justify  a  separate 
category.  Configuration,  texture  and  mois- 
ture of  skin  and  hair,  their  variations  and 
resulting  changes  in  the  appearance  of  the 
animal,  may  not  be  ignored  by  the  observer 
who  would  completely  describe  an  affective 
pattern.  Position  of  the  hair,  lying  or  stand- 
ing, straight  or  rumpled,  certainly  is  no  less 
important  as  affective  factor  than  is  con- 
figuration of  the  skin.  Likewise,  the  func- 
tioning of  the  sweat  glands  figures  as  overt 
emotional  response  as  well  as  a  modifier  of 
the  condition  and  appearance  of  hair  and 
skin.  Aside  from  sweating,  which  in  our  ob- 
servation ordinarily  is  less  noticeable  in  the 
chimpanzee  than  in  the  gorilla,  the  most 
conspicuous  factor  belonging  in  this  cate- 
gory is  erectness  of  hair,  commonly  observed 
in  anger  and  fear.  Changes  in  the  appear- 
ance of  the  skin  correlated  with  blood  sup- 
ply, and  comparable  with  blushing  and  pal- 
ing in  man,  although  doubtless  occurring  in 
the  chimpanzee,  are  relatively  inconspicuous 
because  of  the  darkness  of  the  skin  and  its 
partial  concealment  by  a  coat  of  black  hair. 

(6)  Excretory  and  genital  expressions. 
The  condition  and  functional  activity  of 
excretory  and  external  genital  organs  are 
manifestly  factors  in  many  types  of  affec- 
tive response.  Thus,  for  example,  urination 
may  occur,  or  manner  and  frequency  may 
vary,  in  accordance  with  the  nature  of  an 
affectively  significant  situation.  Whether  the 
internal  organs  are  so  affected  that  their 
functional  activity  is  increased,  or  whether 
it  is  merely  a  matter  of  discharge,  is  not 
apparent  from  the  literature.  Likewise  the 
bowels  are  influenced,  and  under  emotional 
stress  not  only  may  defecation  occur  but 
this  may  happen  repeatedly  and  the  compo- 
sition of  the  intestinal  content  may  quickly 
be  modified  so  that  the  condition  becomes 
diarrheic.  It  appears  also  that  the  external 
genitalia  commonly  indicate  the  spread  of 
stimulation,  and  turgescence  of  either  male 
or  female  organs  may  appear. 
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Doubtless  these  excretory  and  genital  ap- 
pearances are  the  external  indications  of 
marked  alterations  in  the  functional  status 
of  the  several  excretory  systems  and  also 
of  the  entire  urinogenital  system.  It  is  in 
connection  with  this  category  that  we  find 
most  troublesome  the  artificial  line  of  de- 
marcation between  internal  aspects  of  affec- 
tive response  and  external  or  overt  mani- 
festations. Evidently  biologically  adequate 
and  logically  satisfactory  description  of 
emotional  expression  must  necessarily  com- 
prehend all  factors.  Undoubtedly,  however, 
it  is  wise  for  the  psychobiologist  to  special- 
ize for  the  present  on  overt  factors  and 
aspects  of  response. 

(7)  Social  relations.  Emotion  in  the  chim- 
panzee is  commonly  shared  because  of  the 
highly  social  nature  of  the  organism  and  its 
tendency  toward  gregariousness.  Social  con- 
tacts and  varying  modes  of  association 
therefore  are  more  or  less  conspicuous  fea- 
tures of  affective  expression. 


Any  or  all  of  these  categories  of  expres- 
sion may  be  represented  in  a  particular  af- 
fective pattern  or  emotion,  but  in  spite  of 
the  considerable  number  and  variety  of  ex- 
pressional  modes,  the  definiteness  of  types 
of  emotional  pattern  is  such  that  several  so- 
called  "emotions"  may  be  recognized  in  the 
chimpanzee  by  facial  expression,  bodily  at- 
titude, or  their  combination.  The  number  of 
such  types  of  pattern  is  undetermined,  and 
even  the  relations  and  variations  of  what 
appear  to  be  distinctly  different  expressions 
are  little  known.  Portraits  of  the  chimpan- 
zee in  emotion,  as  presented  by  Kohts,  von 
Oertzen,  Yerkes,  Kearton,  and  others,  sup- 
port our  statement,  although  obviously  they 
incompletely  represent  the  affective  life.  A 
nearer  approach  to  adequacy  of  representa- 
tion may  be  obtained  by  the  simultaneous 
use  of  motion  picture  film  and  phonographic 
record.  Thus  it  is  possible  to  represent  ac- 
tion and  to  give  the  observer  the  "feel"  of 
an  affective  episode. 


CHAPTER  TWENTY-THREE 

AFFECTIVE  BEHAVIOR  OF  CHIMPANZEE:  Bf:HAVIORAL 
PATTERNS  OF  EMOTION 


FROM  the  literature  we  would  now 
present  evidence  of  such  assemblages 
of  affective  pattern  as  in  us  are 
designated  by  the  following  groups  of 
terms:  (a)  timidity,  fear,  terror,  shame; 
(b)  suspicion,  resentment,  antagonism, 
anger,  rage,  hatred;  (c)  elation,  joy,  pleas- 
ure, happiness;  (d)  confidence,  sympathy, 
familiarity,  friendliness,  affection,  love; 
(e)  depression,  grief,  sorrow,  melancholy. 

This  is  not  intended  as  an  inventory  of 
"emotions,"  nor  even  of  affective  patterns  of 
response,  in  the  chimpanzee;  we  have  no 
right  at  present  even  to  attempt  such  an 
inventory.  It  is  instead  a  list  of  those  emo- 
tions which  frequently  are  mentioned  by 
observers  and  whose  expressions  are  at  least 
partially  described. 

TIMIDITY,  FEAR,  TERROR 
This  category,  with  gradually  increasing 
complication  of  expression,  and  also  inten- 
sification, shades  from  slight  uneasiness 
through  shyness,  timidity,  apprehension, 
and  fear  to  terror.  Modes  of  expression  vary 
extremely  with  age,  and  importantly,  al- 
though less  markedly,  with  sex,  individu- 
ality, and  species.  It  has  been  definitely 
established  that  timidity  and  fear  are  highly 
unfavorable  to  experimentation  with  the 
chimpanzee,  and  the  wise  observer  estab- 
lishes a  relation  of  mutual  confidence  and 
friendliness  before  attempting  to  proceed 
with  inquiries. 

Strange  large  objects,  and  especially  ani- 
mals, sudden  loud  sounds,  and  indeed  un- 
usual or  in  the  human  sense  mysterious 
phenomena,  are  almost  certain  to  startle  and 
very  likely  to  frighten  or  terrify  the  ape. 
That  the  response  is  whollv  or  in  part  in- 
nate or  instinctive  has  not  been  definitely 
established  by  trustworthy  observation. 
There  is  a  widely  prevalent  and  persistent 


superstition  that  the  chimpanzee  instinc- 
tively fears  such  members  of  the  cat  tribe 
as  the  leopard,  panther,  lion,  and  also  all 
serpents.  Of  the  fact  that  the  picture  of 
fear  is  induced  commonly  by  such  objects 
there  can  be  no  doubt,  but  this  is  far  from 
establishing  the  innateness  of  reaction.  In- 
stead, it  may  be  due  whollv  or  chiefly  to 
social  tradition,  parental  tuition,  and  other 
forms  of  individual  experience.  We  decline 
to  commit  ourselves  to  assertion  because 
the  essential  information  is  not  available. 

The  literature  amply  establishes  the  fact 
that  certain  members  of  the  cat  tribe  are 
natural  and  dreaded  enemies  of  the  chim- 
panzee. Doubtless  by  reason  of  their  agilitv, 
ability  to  climb,  and  quickness  of  reaction, 
the  large  camivora  frequently  capture  and 
destroy  young  apes,  and  possibly  even  on 
occasion  adolescents  or  females  burdened 
with  young.  Many  authors  have  noted  fear 
reactions  to  leopards  or  panthers  on  the  part 
of  captive  chimpanzees.  Thus,  for  example, 
Bowdich  (1819,  p.  440)  refers  to  the 
"agony"  of  a  young  chimpanzee  on  seeing 
a  panther  near  it  aboard  ship.  Great  fear  of 
a  stuffed  leopard  skin  is  reported  bv  Pe- 
chuel-Loesche  (1882,  p.  240).  Sheak  (1924, 
pp.  126-127)  says:  "The  leopard  is  the 
most  dreaded  enemy  of  this  ape.  Not  long 
after  Sally  came  into  captivitv,  I  had  her 
sitting  in  a  chair  one  morning  when  a  leop- 
ard commenced  his  characteristic  'wood- 
sawing.'  The  chimpanzee  jumped  to  the 
floor,  ran  to  the  cage,  lifted  up  the  door, 
hurried  in,  and  closed  the  door  behind  her. 
She  recognized  the  fact  that  the  cage  was 
as  good  a  contrivance  to  keep  enemies  out  as 
to  keep  her  in." 

Thus  graphicallv  Kearton  (1925,  pp.  38- 
41)  describes  the  response  of  Toto  to  a  lion 
in  the  wilds  of  Africa. 

A  few  yards  away  was  a  river,  and  a  little  dip 
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in  the  ground  near  its  bank  was  filled  with  water, 
either  from  a  hidden  channel  joining  it  to  the 
river  or  else  from  a  spring.  Round  this  pool  were 
the  tracks  where  many  animals  had  come  to  drink, 
and  it  was  there  that  I  expected  to  get  my  photo- 
graphs. A  few  thick  bushes,  making  a  little  clump 
about  ten  yards  across,  stood  close  to  the  pool,  and 
I  planned  to  hide  amongst  them  with  my  camera. 
I  walked  towards  the  spot,  happily  enough,  think- 
ing of  the  good  pictures  that  I  could  obtain  with- 
out great  difficulty. 

Suddenly  something  touched  my  arm.  It  was 
Toto.  He  stood  beside  me,  gazing  first  at  the  clump 
of  bushes  and  then  at  me.  At  first  he  merely 
stared,  as  if  uncertain  whether  an  alarm  should  be 
given  or  not ;  then  he  seemed  to  make  up  his  mind, 
and  he  pulled  harder  at  my  sleeve  as  if  to  draw  me 
away,  giving  several  of  his  deep-throated,  warning 
grunts. 

I  stopped.  I  knew  by  that  time  that  Toto  did 
not  give  the  alarm  unnecessarily.  Undoubtedly 
there  was  something  hidden  among  those  bushes. 
Whether  it  was  any  animal  dangerous  to  man  I  did 
not  know,  but  it  happened  that  I  was  entirely  un- 
armed, and  I  decided  to  make  certain  what  lay 
ahead  of  me  before  going  any  closer.  So  I  turned 
away,  getting  to  a  greater  distance  from  the 
bushes,  while  I  worked  round  to  the  other  side, 
where  I  hoped  to  find  a  gap  into  which  I  could 
look.  Toto  kept  close  at  my  side,  stopping  after 
every  few  yards  and  standing  upright  to  look  be- 
hind him. 

At  last  we  reached  the  opposite  side  of  the 
clump,  and  turning,  I  began  to  approach  it  again, 
rather  more  warily  than  I  had  done  before.  Sud- 
denly I  saw  the  leaves  of  the  nearest  bush  move, 
and  I  stopped.  Something  was  moving  into  the 
open  from  behind  that  bush  .  .  .  something  yel- 
low ...  a  lion ! 

Several  times  I  have  photographed  lions  in 
Africa,  but  I  would  not  go  towards  one  without  a 
weapon,  although  I  should  only  use  it  in  the  direst 
emergency.  But  now  I  had  nothing  more  effective 
than  my  camera  tripod,  and  I  quickly  decided  to 
retreat.  In  fact,  I  must  confess  that  my  main  desire 
at  that  moment  was  to  put  five  hundred  yards  be- 
tween that  lion  and  myself  as  quickly  as  possible. 

But  to  have  run  would  have  been  to  invite  pur- 
suit. A  man-eating  hon  will  always  attack  if  he 
thinks  he  has  an  easy  victim.  If  I  had  turned  to 
run,  that  hon  would  have  been  across  my  body, 
tearing  at  my  flesh,  before  I  had  gone  twenty 
yards. 

I  knew  that  my  only  chance  was  to  face  him 
squarely  and  edge  quietly  backward  as  best  I 
could.  At  first  I  stood  perfectly  still,  staring.  It  was 
a  painful  ordeal.  I  have  no  idea  for  how  long  I 
stood  there,  perhaps  for  a  minute,  or  a  minute  and 
a  half;  but  to  me  it  seemed  almost  a  matter  of 
hours. 

Slowly  the  lion  moved,  taking  a  few  steps  back- 


wards. Then  he  turned  and  snarled,  showing  his 
fangs  as  if  deciding  that  I  was  unworthy  of  royal 
attention.  Slowly,  I  began  to  retreat.  Toto  all  the 
time  had  stood  firmly  beside  me,  watching  as  I 
watched  and  waiting  till  I  gave  the  word  to  move. 
Gradually  we  retreated  together  until  we  were 
nearly  a  hundred  yards  from  that  clump  of  bushes. 
Then  at  last  I  turned  and  hurried  away,  glancing 
back  every  now  and  again  to  make  certain  that 
there  was  no  pursuit. 

That  night  when  I  found  Toto  in  my  bed  I  did 
not  turn  him  out. 

Although  the  prevalence  of  expressions 
of  fear  is  undeniable,  we  have  not  been  able 
to  discover  in  the  literature  on  the  chim- 
panzee proof  of  the  innateness  of  the  re- 
sponse. Many  persons  have  observed  it  in 
field  or  laboratory  but  none  under  condi- 
tions which  preclude  the  influence  of  social 
tradition  or  individual  experience.  At  some 
length  Broderip  (1835,  pp.  162-163)  tells 
of  the  fear  induced  in  the  captive  Tommy 
by  a  python  which  was  placed  near  him  in  a 
hamper.  ^As  he  jumped  and  danced  along 
the  dresser  towards  the  basket,  he  was  all 
gaiety  and  life.  Suddenly  he  seemed  to  be 
taken  aback,  stopped — then  cautiously  ad- 
vanced towards  the  basket,  peered  or  rather 
craned  over  it — and  instantly  with  a  gesture 
of  horror  and  aversion  and  the  cry  of  Hoo! 
hoo!  recoiled  from  the  detested  object, 
jumped  back  as  far  as  he  could,  and  then 
sprang  to  his  keeper  for  protection."  The 
author  further  reports  aversion  to  a  tor- 
toise, but  nothing  approaching  the  fear  in- 
duced by  the  python. 

Similarly,  terror  in  the  presence  of  a 
snake  and  strenuous  effort  to  escape  from 
the  presence  of  it  are  recorded  by  Youatt 
(1835-36,  p.  204).  It  is  said  by  Nissle 
(1872,  p.  207)  that  the  captive  chimpanzee 
Molly  gave  no  indication  of  fear  of  snakes, 
but  this  author  adds  that  the  phenomenon 
is  exceptional,  since  apes  usually  are  terri- 
fied by  serpents.  Evidences  of  fear  are  sup- 
plied by  Pechuel-Loesche  (1882,  p.  240), 
by  P.  Chalmers  Mitchell  (191 2,  p.  201), 
and  by  Kearton,  whose  description  is  at 
once  so  illuminating  and  quotable  that  we 
would  again  permit  this  author  to  speak 
for  himself. 
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In  |);uiicular  ho  ITotol  was  always  tcrriiu-d  of 
snakes;  and  rijfhtly  so,  for  snakes  must  have  ended 
the  days  of  many  of  his  young  cousins  at  home. 

It  is  no  unusual  thing  in  Central  Africa  to  find 
on  the  ground  the  dried  outer  skin  of  a  snake:  for 
snakes  shed  a  thin  skin  at  regular  seasons  and  glide 
away  in  all  the  glory  of  a  freshly-grown  covering, 
while  the  discarded  coat  lies  where  it  fell  on  the 
ground.  But  Toto  did  not  know  that,  and  to  him 
a  snake  skin  must  contain  a  snake.  I  remember 
that  once  we  came  upon  the  thrown-off  skin  of  a 
big  puff-adder.  Toto  very  nearly  trod  on  it.  Then 
he  bounded  into  the  air,  his  hair  quite  literally 
standing  on  end.  As  time  went  on,  Toto  learned 
many  things,  but  this,  the  snake  which  was  no 
snake,  was  a  mystery  of  Nature  which  was  always 
beyond  his  understanding. 

On  another  day,  as  we  were  going  back  to  camp 
in  the  evening,  Toto  had  wandered  some  ten  yards 
in  front  of  me,  when  suddenly  a  small  snake  slid 
out  from  behind  a  stone,  passed  right  in  front  of 
Toto,  and  dropped  into  a  crack  between  two  rocks. 
Toto  yelled  with  terror,  then  ran  back  to  me,  and 
stood,  with  his  teeth  chattering,  holding  his  hand 
as  if  to  show  where  he  had  been  bitten.  I  examined 
it  carefully,  but  could  not  see  the  tiny  mark  that 
would  have  been  made  by  the  snake's  fangs.  I 
made  sure  of  this,  and  then  told  Toto  that  he  was 
only  frightened  and  that  the  snake  had  not 
touched  him.  He  did  not  believe  me.  He  had  been 
so  scared  by  the  sudden  sight  of  the  snake  that  he 
was  certain  that  he  was  hurt  and  probably  im- 
agined he  was  going  to  die.  Knowing  that  this 
was  not  so,  I  tried  to  coax  him  to  come  back  with 
me  to  camp.  He  would  not  come.  I  walked  ahead, 
expecting  him  to  follow.  After  a  few  paces,  I 
looked  back  and  saw  the  little  fellow  stretched  out 
on  the  ground,  convinced  that  he  was  too  ill  to 
move,  and  looking  at  me  with  piteous  entreaty  not 
to  leave  him.  So  I  picked  him  up  and  carried  him 
to  my  tent,  where  at  last  the  sight  of  a  bunch  of 
bananas  distracted  his  thoughts  until  he  forgot  his 
terror;  and  half  an  hour  later  he  was  sitting  on 
my  bed,  playing  as  contentedly  as  ever. 

But  it  must  not  be  thought  that  Toto  was  a 
coward.  He  was  very  far  from  that.  Of  snakes  he 
was  always  afraid.  I  never  saw  a  chimpanzee  that 
was  not.  And  I  don't  think  he  had  any  particular 
friendship  for  crocodiles.  Nor  have  I.  But  there 
was  Httle  else  that  he  feared.  (Kearton,  1925,  pp. 
35-37-) 

We  have  already  remarked  that  fear  of 
strange  large  animals  is  commonly  observed 
in  the  chimpanzee.  The  literature  affords 
numerous  examples  of  fear-responses  to 
various  sorts  of  cattle.  INlost  frequently  re- 
corded are  reactions  to  cows,  oxen,  or  to 
large  ruminants  which  are  commonlv  found 
in  zoological  parks  or  circuses.  A  pertinent 


description  of  fear  of  a  cow  by  a  voung 
chimpanzee  is  given  by  Garner  (1896,  pp. 
124-125).  And  Kohler,  in  the  following  brief 
account  of  fear-inducing  objects  and  events, 
mentions  not  only  distrust  of  the  cat,  but 
terror  induced  by  oxen  and  camels. 

The  behaviour  of  chimpanzees  towards  other 
animals  varies  according  to  the  particular  appear- 
ance or  manner  of  the  creature  in  question.  Dogs, 
who  rushed  up  at  them  outside  the  bars,  leaping 
and  barking  excitedly,  were  promptly  teased  by 
kicks  and  jumps  at  the  bars,  by  stone-throwing 
and  stick-thrusting:  the  anthropoids  gave  no  sign 
whatever  of  fear  towards  them.  They  were  some- 
what more  reserved  and  cautious  in  their  recep- 
tion of  a  cat,  who  one  day  suddenly  made  her 
appearance  in  their  playground.  One  or  two  slowly 
approached  within  a  few  steps  and  made  half- 
playful,  half-menacing  gestures,  standing  upright 
and  rocking  to  and  fro  from  one  foot  to  the  other. 
And  when  the  cat,  "having  had  enough  of  it," 
arched  her  back  and  spat  at  them,  the  most  dar- 
ing apes  retreated  very  quickly. 

Even  a  practically  defenceless  creature  can  gen- 
erally protect  itself  against  these  anthropoids,  by 
inspiring  sudden  terror.  When  they  were  behind 
their  bars  every  hen  who  ventured  near  them  was 
treated  as  a  toy,  and  often  brutally  enough,  as 
were  also  such  fowls  as  ventured  into  the  play- 
ground. But  one  day  Sultan  wandered  into  a  hen 
run,  in  which  a  proud  mother  was  taking  her  tiny 
chickens  for  a  walk.  He  approached  them,  but  she 
f!ew  at  him  with  all  her  feathers  ruffled,  in  the 
well-known  hen  attitude  of  defensive  wrath,  and 
in  a  second  he  had  leapt  the  partition  and  was 
gone. 

In  general  we  may  say  that  not  only  what  has 
been  experienced,  or  may  be  recognized  as  really 
dangerous,  inspires  fear  in  these  animals,  but  also 
anything  which  has  the  phenomenological  charac- 
ter of  aggressiveness  and  "awfulness" — especially 
when  there  is  the  added  factor  of  the  strange  and 
unknown.  The  same  axiom  holds  good  among 
themselves.  When  a  small  weak  chimpanzee  has 
become  blind  and  reckless  through  intensity  of 
anger,  he  can  drive  a  much  larger  and  more  power- 
ful comrade  in  headlong  flight  before  him. 

Large  and  uncommon  animals  caused  a  perfect 
panic  if  they  merely  came  into  the  neighbourhood 
of  the  apes.  On  one  occasion — it  was  quite  by 
chance — two  of  the  enormous  oxen  of  Tenerife 
passed,  drawing  the  primitive  plough  of  the  island 
up  and  down  beyond  the  bars.  The  whole  group  of 
chimpanzees  tore  like  creatures  possessed,  first  one 
way,  then  another,  each  time  as  far  as  possible  in 
the  opposite  direction  from  the  monster;  and  trem- 
blingly they  hid  their  faces  grown  livid  with  fear. 
And  indeed  no  purgative  could  have  acted  more 
drastically  than  did  the  spectacle  of  these  rumi- 
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nants !  Some  camels  only  needed  to  pass  by  once, 
to  make  any  experiments  with  the  chimpanzees 
quite  impossible  for  some  time :  an  anxious  and 
absorbed  attention  was  turned  exclusively  in  the 
direction  from  which  the  camels'  bells  were  heard 
tinkling  after  they  themselves  had  passed  out  of 
sight.  (Kohler,  1925,  pp.  33I-333-) 

Our  observations  support  and  supple- 
ment those  of  Kearton  and  Kohler,  for  we 
have  observed  pronounced  fear-responses  to 
cows,  horses,  and  disguised  human  beings. 
Indeed,  it  is  especially  worthy  of  note  that 
objects  and  events,  which  by  man  would  be 
described  as  mysterious,  tend  to  intimidate 
or  even  terrorize  the  chimpanzee.  In  the  fol- 
lowing paragraphs  are  indicated  conspicuous 
features  of  the  fear-pattern,  contrasts  as  be- 
tween maturity  and  adolescence,  and  finally 
evidences  of  the  intimate  relation  between 
fear  and  anger  and  the  ease  of  transition 
from  one  to  the  other. 

The  emotion  of  fear,  with  its  incipient  stage  of 
timidity  and  its  extremity  of  terror,  gains  expres- 
sion in  defense  reactions.  Vocal  response  usually 
is  lacking.  Instead  of  whining  or  screaming  as  in 
anger,  the  animal  keeps  perfectly  quiet,  as  though 
to  avoid  attention.  The  pulse  and  respiration  in- 
crease more  or  less  markedly  and  as  timidity  de- 
velops into  terror  the  hair  becomes  erect  and  the 
animal  either  holds  itself  tense  and  ready  for 
flight,  or,  if  the  opportunity  offers,  silently  steals 
away. 

My  best  opportunity  to  observe  fear  reactions 
appeared  in  connection  with  brush  fires  and  cows 
in  the  New  Hampshire  pasture.  Chim  was  fearful 
of  the  open  fire.  Panzee  paid  little  attention  to  it. 
Presumably  experience  is  responsible  for  his  behav- 
ior. His  timidity  in  the  face  of  fire  either  in  the 
fireplace  or  in  the  pasture  expressed  itself  by  silent 
attention,  alertness,  and  preparedness  for  retreat 
or  flight. 

When  the  animals  were  together  approached  by  a 
herd  of  cows  in  the  pasture  they  exhibited  the  fear 
reaction  noted  above,  but  in  addition  Chim  sought 
Panzee's  side  and  kept  his  hand  on  her  shoulder  as 
though  to  protect  and  direct  her.  When  the  cows 
were  near  and  a  person  either  stood  between  them 
and  the  chimpanzees  or  was  beside  the  latter,  Chim 
frequently  would  beat  the  ground  with  hands,  feet, 
or  both,  as  though  to  frighten  the  strange  creatures 
away.  This  he  did  only  when  his  natural  coura- 
geousness  got  the  better  of  his  timidity.  I  have 
never  seen  him  do  it  when  his  hair  was  erect  and 
body  tense  in  preparation  for  flight.  Panzee  never 
exhibited  any  of  the  defense  reactions.  If  terror 
stricken  she  either  scurried  away  from  the  object 
of  fear  or  sought  human  protector.  Both  animals 


had  complete  confidence  in  their  human  compan- 
ions and  relied  implicitly  on  them  for  protection 
against  harm.  (Yerkes  and  Learned,  1925,  pp.  33- 
34.) 

In  the  Abreu  colony  we  observed  that  the 
mature  male  Jimmy  and  his  adolescent  son 
Anuma  were  readily  intimidated  by  pistol 
shots.  Both  sought  to  escape  from  the  terri- 
fying sound  and  the  presence  of  the  man 
who  manipulated  the  weapon.  We  have  at- 
tempted thus  to  contrast  their  behavior  and 
to  exhibit  certain  implications. 

Briefly,  Jimmy  in  expression  of  fear  and  terror 
seemed  the  wild  animal;  Anuma,  the  intimidated 
domesticated  animal.  Jimmy  is  afraid  even  of  a 
camera  pointed  toward  him;  Anuma  shows  no 
alarm.  One  can  but  wonder  whether  in  jimmy's 
case  this  is  the  result  of  experience  in  the  wilds  of 
Africa,  or  whether  perchance  during  his  life  as  a 
stage  performer  he  was  intimidated  by  the  use  of 
the  pistol.  Whereas  Jimmy  is  easily  stirred  to 
anger,  if  not  also  to  rage,  and  expresses  himself  in 
ways  which  are  startling  to  the  uninitiated  visitor, 
Anuma  is  less  readily  aroused  and  decidedly  less 
extreme  in  his  expressions  of  emotion. 

Fear  and  anger  are  closely  related,  and  a  situa- 
tion which  induces  timidity,  fear,  or  even  terror 
will  call  forth  anger,  resentment,  or  rage  if  the 
animal  sees  that  it  has  the  advantage  or  mastery. 
The  young  chimpanzee  faced  by  an  unfamiliar  ani- 
mal or  other  object  whose  friendliness  it  cannot 
count  on,  is  likely  first  of  all  to  show  timidity  by 
trying  to  retreat  without  attracting  attention.  This 
failing,  it  may  stand  its  ground,  unwillingly  but 
with  bristling  hair  and  tense  muscles,  waiting  nerv- 
ously for  developments.  If  the  fear-evoking  object 
continues  to  approach,  the  ape  presently  becomes 
terror-stricken,  makes  a  wild  outcry,  and  either  at- 
tacks or  dashes  for  liberty. 

If,  on  the  contrary,  the  aggressor  shows  signs 
of  timidity  and  willingness  to  retreat,  the  animal 
is  quick  to  take  advantage  of  this  change  by  act- 
ing as  though  angry.  The  hair  assumes  its  normal 
position  and  the  animal  may  beat  the  ground  with 
hands,  feet,  or  both.  It  may  even  rush  forward 
aggressively.  Thus  we  see  fear  almost  instantly  re- 
placed by  anger,  the  difference  in  the  situations 
being  that  in  the  first  instance  the  animal  feels  that 
it  is  in  danger,  whereas  in  the  second  it  detects 
the  chance  for  mastery.  Even  very  small  chimpan- 
zees— and  the  same  is  true  of  many  other  animals 
— strive  to  frighten  away  enemies  or  intruders  by 
assuming  a  formidable  attitude  which  ordinarily 
would  be  indicative  of  anger. 

Already  behavior  has  been  described  which 
clearly  indicates  dissatisfaction.  The  baby  chim- 
panzee dashes  to  the  ground  the  proffered  cup  of 
milk  because  the  milk  has  not  been  sweetened,  or  it 
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refuse?  food  because  ^iven  somcthin<f  for  which  it 
has  no  particular  liking.  Anger  and  rage  are  com- 
monly expressed  in  young  primates  by  self-injury 
or  even  self-mutilation  :  dashing  the  body  about, 
striking  the  head  against  objects,  screaming  and 
crying,  not  in  a  helpless,  pathetic  way,  but  ag- 
gressively and  with  every  other  manifestation  of 
extreme  resentment  or  rage.  In  some  cases  the  lips 
may  be  drawn  back,  the  jaws  opened  widely,  and 
the  animal  may  even  attempt  to  bite  the  hand 
that  feeds  it.  These  are  tricks  of  the  young  which 
evidently  serve  the  useful  purpose  of  getting  what 
is  desired.  (Yerkes,  1925,  pp.  152-154.) 

RESENTMENT,  ANGER,  RAGE 

This  also  is  a  category  which  finds  frequent 
and  varied  manifestation  in  the  life  of  the 
chimpanzee.  There  are  all  grades  and  shades 
of  extent  and  intensity  of  expression,  from 
mild  dislike,  jealousy,  or  resentment  to  bit- 
ter antagonism,  hatred,  anger,  and  rage.  Al- 
though the  literature  is  deplorably  meager 
and  poor  in  quality  we  are  able  to  derive 
from  it  fairly  convincing  evidence,  although 
entirely  inadequate  descriptions,  of  several 
modes  of  expression  and  affective  patterns 
of  this  particular  category. 

Strange  though  it  may  seem,  it  is  a  well- 
authenticated  fact  that  the  chimpanzee  re- 
sents being  laughed  at  and  is  occasionally 
observed  to  retaliate  or  take  revenge 
against  men  or  other  animals  who  laugh 
at  it.  Available  reports  do  not  indicate 
whether  the  laughter  is  resented  as  such, 
irrespective  of  its  relation  to  the  ape,  or 
whether  it  is  responded  to  as  aspect  of  the 
social  situation.  Our  own  experience  would 
suggest  the  latter,  but  we  are  unable  defi- 
nitely to  establish  the  fact.  By  Nissle 
(1872,  p.  205)  an  instance  is  recorded  of  a 
chimpanzee  which  was  fooled  by  being  given 
an  empty  paper  bag  when  it  expected  one 
containing  food.  Being  laughed  at  in  its 
disappointment  and  discomfiture,  it  availed 
itself  of  the  first  opportunity  for  revenge 
by  striking  the  person  who  had  tricked  it. 
Sheak  (1924,  p.  125)  states,  "It  made  Sally 
very  angry  to  laugh  at  her  when  she  was  in 
trouble."  Referring  to  certain  efforts  of 
Toto  to  imitate  him,  Kearton  (1925,  p. 
48)  remarks,  "I  laughed  at  that,  and  Toto, 
who  always  hated  to  be  laughed  at,  flew  into 


a  temper."  Already  (p.  279)  we  have  quoted 
Kohler  on  the  subject.  Our  impression  from 
several  observations  of  this  form  of  chim- 


Fig.  99.  "Napoleon,"  a  young  male  chimpanzee  in  Phila- 
delphia, expresses  anger.  Photograph  by  Xewton  Hart- 
man,  courtesy  Alfred  J.  Collins  and  Philadelphia  Zoologi- 
cal Garden. 


panzee  response  is  that  it  commonly  ap- 
pears when  the  animal  is  perplexed  or  other- 
wise in  difficulty  and  is  disturbed  bv  what 
may  seem  like  unsympathetic  human  be- 
havior. Certainly  the  impression  deserves 
intensive  experimental  study. 

Appearances  of  jealousy  are  frequentlv 
observed,  and  either  by  avoidance  or  aggres- 
sion an  individual  may  displav  its  resent- 
ment of  preference  shown  to  a  companion. 
The  reaction  may  be  directed  toward  a  hu- 
man being  who  is  givinsj  attention  to  another 
chimpanzee,  or  instead  toward  the  latter. 
We  have  many  times  observed  such  behav- 
ior in  our  subjects,  and  it  is  recorded  by 
Sheak  (1924,  p.  127)  and  Kohler  (1925,  p. 
307),  among  others. 

Instances  of  marked  and  persistent  an- 
tagonism as  contrasted  with  transient  dis- 
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like,  resentment,  or  jealousy  have  been  de- 
scribed. An  instance  cited  by  Garner  (1896, 
p.  Ill)  we  have  already  described  in  his 
own  words  (p.  250).  It  is  that  of  bitter  an- 
tagonism between  a  young  chimpanzee  and 
his  negro  caretaker.  Although  our  own  ex- 
perience supplies  several  cases  of  mild  and 
transient  antagonism,  we  have  observed  one 
only  which  is  both  bitter  and  enduring.  The 
observations  are  unpublished;  we  report 
them  briefly. 

The  case  is  one  of  suddenly  appearing 
antagonism  of  a  young  male  chimpanzee 
toward  a  man.  The  animal  is  of  good  dis- 
position and  naturally  friendly  to  people. 
As  far  as  discovered,  the  history  of  this 
affective  attitude  is  that  during  an  early 
meeting,  and  while  playing  with  the  chim- 
panzee, the  man  found  it  necessary  to  repel 
him  repeatedly  because  of  his  insistent  at- 
tack on  clothing,  and  especially  on  buttons. 
Although  this  treatment  was  obviously  re- 
sented at  the  time,  no  indication  of  anger 
or  strong  antagonism  appeared  immediately. 
Since  the  meeting  referred  to,  between  two 
and  three  years  have  passed,  and  during 
that  time  chimpanzee  and  man  have  met 
only  a  few  times.  In  every  instance  the 
animal  has  exhibited  strong  antagonism. 
Among  the  conspicuous  features  of  his  ag- 
gressively expressed  anger  there  frequently 
appear  screaming  or  shouting,  rushing 
toward  the  object  of  his  antagonism,  at- 
tempts to  strike  him  with  hand  or  to  seize 
him  with  hands,  feet,  or  teeth.  In  one  in- 
stance when  the  reaction  was  especially  in- 
tense, vocalization  was  accompanied  by 
drawing  back  of  the  lips,  wide  opening  of 
the  mouth,  transient  erection  of  hair  on 
back,  and  repeated  urination  and  defeca- 
tion. Evidently  the  animal  was  deeply 
stirred.  The  response  is  entirely  exceptional 
in  our  knowledge  of  the  individual,  and  is 
given  despite  consistently  friendly  attitude 
of  the  man  and  persistent  effort  on  his  part 
to  win  the  good  will  of  the  chimpanzee. 

What  may  appropriately  be  described  as 
a  temper  tantrum  frequently  appears  in  the 
young  chimpanzee.  It  seemingly  corresponds 
to  the  fit  of  rage  of  the  adult.  Although  the 


various  factors  or  modes  of  response  ap- 
pearing in  this  expression  of  anger  vary 
from  individual  to  individual  and  from 
time  to  time,  the  principal  ones  may  readily 
be  indicated  by  reference  to  the  seven  cate- 
gories which  we  previously  enumerated  and 
briefly  characterized  (pp.  285-287). 

Under  (i)  bodily  attitude  or  pose  ap- 
pears a  tense  bodily  condition,  often  with 
extreme  contraction  of  certain  groups  of 
muscles.  Very  commonly  at  some  point  in 
the  expression  the  animal  throws  itself  upon 
the  ground  and  writhes  violently,  sometimes 
striking  itself  against  surrounding  objects, 
careless  of  minor  discomfort  or  injury. 
Category  2,  limb  movements  and  gestures, 
is  often  conspicuously  represented  by  vigor- 
ous pounding  of  the  ground  or  surrounding 
objects  with  hands,  feet,  or  both.  Occasion- 
ally the  head  or  some  other  part  of  the  body 
is  struck  repeatedly  with  the  hand,  and  still 
more  commonly  the  hands  and  arms  are 
waved  in  the  air  or  held  in  unusual  posi- 
tions. Also  there  may  appear  varied  gestures, 
as  well  as  changing  poses.  Facial  expression, 
although  highly  variable,  commonly  exhibits 
contraction  of  the  lips,  baring  of  the  teeth, 
opening  of  the  mouth  in  varying  degrees,  to- 
gether with  contraction  of  the  skin  of  the 
forehead,  slight  movement  of  the  ears,  and 
alterations  in  expression  of  eyes  and  nose 
resulting  from  the  changing  facial  contour. 
Vocalization  almost  always  occurs.  There 
may  be  a  succession  of  shouts  or  a  prolonged 
scream  like  that  of  the  angry  child.  Fre- 
quently the  vocalization  is  interfered  with 
by  a  glottal  cramp,  and  choking  movements 
ensue.  Skin  and  hair  contribute  to  the  gen- 
eral picture  by  reason  of  change  in  skin 
color,  contour,  and  the  position  of  the  hair, 
and  also  because  of  increased  secretion  of 
the  sweat  glands.  We  have  seldom  observed 
erection  of  the  hair  on  back  or  head,  but 
this  may  appear.  Excretory  and  genital  ex- 
pressions are  common,  but  they  tend  to  ap- 
pear only  in  extreme  intensities  of  anger; 
then  urination  and  defecation  appear,  and 
sudden  onset  of  diarrhea  is  not  unusual. 
The  external  genitalia  may  become  turgent 
and  also  increasingly  conspicuous.  Social 
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I'fhilions  wt'  find  it  difficult  to  characterize 
in  this  connection  because  seldom  observed. 
The  individual  mav  either  seek  or  avoid  con- 
tact with  its  fellows  or  with  the  object  to 


Fig.  100.  Mr.-.  Kolit-'s  subject  ■  loni"  objects  to  exiieii- 
ments.  Courtesy  of  N.  Kohts  and  the  Century  Company. 


which  it  is  responding.  In  our  experience, 
avoidance  is  more  frequent  than  contact. 

In  brief,  the  temper  tantrum  of  the  chim- 
panzee is  essentially  similar  to  that  of  the 
human  infant  or  child  when  the  latter  reacts 
without  effort  at  control.  The  phenomenon 
is  frequently  described  in  the  literature,  as 
for  example  by  Rennie  (1838,  p.  69),  Du 
Chaillu  (186 1,  p.  286),  von  Oertzen  (19 13, 
p.  19),  and  Yerkes  (1925,  p.  154)  who,  as 
previously  quoted  on  page  292,  mentions 
among  other  interesting  features  of  anger 
and  rage  in  young  primates  the  tendency  to 
self-injury. 

Anger  and  rage  in  the  adult  chimpanzee 
are  startling  indeed  to  the  human  observer. 
There  are  few  descriptions,  and  none  does 
justice  to  the  facts  even  as  now  incompletely 
known.  Keith  (1899,  pp.  298-299),  refer- 
ring to  the  captive  adult  Johanna,  remarks: 
"When  in  a  fit  of  passion,  into  which  she 
is  easily  thrown,  the  hair  of  the  scalp  be- 
comes erect,  she  beats  the  floor  with  her  feet 
and  hands,  and  utters  a  cry  beginning  with 
a  low  hoo,  hoo,  gradually  raising  it  in  vol- 
ume to  a  loud  climax."  Often  anger  is  in- 
duced by  the  behavior  of  a  companion. 
Sheak  (1923,  p.  52)  and  Kohler  (1925,  pp. 
65,  300)  cite  instances.  The  provoking  agent 


may  be  an  innocent  victim  cjf  attack  or  it 
may  be  the  aggressor.  Peculiarly  interesting 
and  psychologically  important  are  expres- 
sions of  anger  against  inanimate  objects, 
such,  for  example,  as  bits  of  experimental 
apparatus,  and  such  barriers  or  obstructions 
as  cage  walls,  doors,  and  locks.  These  fre- 
quently are  attacked  as  though  thev  were 
living  creatures  on  which  the  angry  chim- 
panzee seeks  to  vent  its  emotion.  Kohler 
describes  attacks  of  one  of  his  subjects  on  a 
box  which  was  used  in  a  certain  type  of  ex- 
periment (1925,  pp.  44-50,  189).  We  quote 
a  fragment. 

Five  days  later,  on  the  occasion  of  the  next  ex- 
periment, Koko  used  anything  and  ever\'thing  he 
could  lay  hand  on  as  a  substitute  for  the  familiar 
stick;  the  box  he  merely  frequently  stared  at  in  a 
peculiar  manner.  Suddenly  he  flew  at  it  and  began 
a  violent  attack :  he  was  beside  himself  with  rage, 
flung  the  box  to  and  fro,  and  kicked  it.  These  out- 
breaks which  had  been  rarer  on  previous  days  and 
were  considered  the  result  of  accumulated  ill-hu- 
mour, were  now  concentrated  entirely  on  the  box. 
Again  and  again  as  he  turned  from  the  objective, 
his  eyes  sought  the  box;  he  glared,  and  then  fell 
upon  it.  (P.  45.) 

Additional  touches  to  the  picture  of  rage 
in  the  nearly  mature  chimpanzee  are  sup- 
plied by  the  following  paragraph: 

Tschego  did  not  throw  stones.  But  when  she 
was  scolded,  we  could  sometimes  obser\-e  her 
stamping  indignantly  to  and  fro,  throwing  her  head 
backwards  and  forwards,  and  not  only  shaking 
and  clawing  with  her  long  arms  in  the  direction 
of  the  scolder,  but  also  seizing  handfuls  of  grass 
and  herbs,  and  tearing  at  them  till  the  bits  were 
strewn  round  her.  If  she  had  her  blanket  with  her, 
she  dashed  it  furiously  on  the  ground,  but  always 
these  gesticulations  both  physically  and  psychi- 
cally, were  partially  directed  towards  the  enemy, 
as  were  also  the  manipulations  of  the  grass  and 
herbs.  One  could  not  yet  exactly  use  the  terms 
"throw  at"  or  "strike  at,"  but  the  creature  was 
obviously  approaching  the  use  of  a  weapon.  The 
excitement  which  expresses  itself  by  throwing  and 
hitting  the  movable  objects  in  the  ape's  vicinity 
has  naturally  a  tendency  towards  and  against  the 
object  of  anger.  But  I  think  it  highly  improbable 
that  these  iorms  of  expression  of  anger  bring  up 
innervations  derived  from  human  originals.  In  such 
a  state  of  primitive  emotional  excitement,  all  not 
inherent  to  the  chimpanzee's  nature  is  certainly 
completely  discarded.  The  stone-throwing  by  the 
younger  apes,  which  we  had  occasion  to  experi- 
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ence  at  first,  also  looked  more  like  an  explosion  of 
anger  than  a  deliberate  attack  with  a  weapon.  It  is 
quite  in  keeping  that  this  explosion  should  be  in 
the  direction  of  the  stranger :  he  is  the  "object  of 
emotion."  (Kohler,  1925,  pp.  90-91.) 

References  to  exhibitions  of  anger  and 
rage  by  free  wild  chimpanzees  usually  men- 
tion sudden,  loud,  and  sometimes  prolonged 
yelling  or  screaming,  menacing  bodily  atti- 
tude if  an  enemy  is  at  hand  and  the  animal 
is  at  bay,  drawn  lips,  exposed  teeth,  and 
open  mouth,  as  portrayed  for  example  in  the 
picture  of  an  angry  adolescent  chimpanzee 
presented  by  Yerkes  (1925,  opposite  p. 
161).  It  is  not  to  be  doubted  that  resent- 
ment, anger,  and  rage  are  among  the  most 
common  of  chimpanzee  emotions,  and  that 
the  category  which  they  represent  offers  to 
the  psychobiologist  rare  opportunities  for 
experimental  study  of  varied  problems  of 
affectivity. 

JOY,  PLEASURE,  HAPPINESS 

In  descriptions  of  chimpanzee  behavior  it 
is  not  unusual  to  encounter  the  terms  smil- 
ing, laughing,  joking,  humor,  mischief,  and 
although  we  incline  to  agree  with  Kohler 
(1925,  pp.  318-319)  that  the  animal  neither 
laughs  nor  weeps  in  anything  approaching 
the  human  sense  of  these  terms,  we  still  are 
impelled  to  defend,  from  the  standpoint  of 
general  descriptive  value,  the  use  of  such 
terms  as  have  been  mentioned.  For  espe- 
cially in  the  young  chimpanzee  it  is  pos- 
sible to  induce  smiles,  facial  and  vocal  re- 
sponses simulating  laughter,  evidences  of 
good  humor,  and  there  are  many  and  varied 
spontaneous  manifestations  of  mischievous- 
ness  and  enjoyment  of  practical  jokes.  In- 
deed, contentment,  satisfaction,  pleasure,  as 
for  example  with  environmental  conditions, 
and  especially  with  satisfying  food,  human 
or  species  companionship,  and  opportunities 
for  amusement  and  exercise  in  play,  gain 
pronounced  expression  in  bodily  attitude, 
gesture,  facial  contour,  and  specific  move- 
ments of  portions  of  the  body. 

For  this  particular  emotional  category 
there  are  no  special  contributions.  Through 
the  writings  of  Kohler  (1925)  and  Yerkes 


(1925)  are  to  be  found  references  to  agree- 
able emotions  and  their  manifestations,  but 
thoroughgoing  description  is  lacking.  From 


Fig.  loi.  Greetings!  A  young  chimpanzee  expresses  inter- 
est and  excitement.  Courtesy  of  F.  W.  Bond,  photogra- 
pher, and  Zoological  Society  of  London. 


varied  unpublished  observations  we  draw 
our  principal  support  for  the  general  state- 
ment made  above,  and  also  for  our  conclu- 
sion that  a  sense  of  humor  is  discoverable  in 
certain  individuals,  as  well  as  obvious  de- 
light in  and  appreciation  of  joking  or  mis- 
chief. The  latter,  although  casually  referred 
to  by  some  authors,  remains  to  be  estab- 
lished by  circumstantial  description.  We  cite 
as  examples  of  the  several  references  which 
we  have  found:  Rennie's  account  (1838,  pp. 
68-69)  of  a  chimpanzee's  practical  joke  on 
a  carpenter,  and  Sokolowsky's  description 
of  mischievousness.  Of  a  captive  this  author 
writes: 

Towards  the  public,  on  the  other  hand,  the 
chimpanzee  always  behaved  very  shabbily.  He 
took  great  joy  in,  so  to  speak,  "wiping  out"  the 
human  beings  who  were  watching  him.  If  he  was 
in  possession  of  a  stick  he  sought,  with  arms 
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stretched  out  through  the  netting,  to  reach  one  of 
the  visitors  by  means  of  the  stick  and  to  strike 
him,  which  if  he  succeeded  gave  him  great  joy.  A 
trace  of  mischievousness  passed  at  times  over  his 
face.  The  corners  of  the  mouth  would  be  drawn 
wide  open,  the  teeth  bared,  and  the  eyelids  a  little 
closed.  His  eyes  had  a  glittering  expression ;  one 
could  see  from  the  whole  animal  that  this  pro- 
cedure gave  him  great  joy.  He  was  ready  for  every 
kind  of  mischief.  It  was  one  specialty  of  his  to  take 
hats  from  the  heads  of  the  ladies  and  gentlemen, 
and  as  soon  as  he  had  succeeded,  like  lightning  to 
retire  into  the  inside  of  his  cage  so  that  not  one  of 
those  standing  before  the  cage  could  get  his  prop- 
erty again.  (Sokolowsky,  1908,  p.  69.) 

No  one  who  has  been  long  and  intimately 
acquainted  with  an  average  or  superior 
specimen  of  chimpanzee  in  captivity  will 
question  the  existence  of  varied  modes  of 
expressing  delight,  pleasure,  and  the  mood 
of  contentment  or  happiness.  For  although 
in  general  this  animal  is  mercurial  instead 
of  constant  and  stable,  it  nevertheless  as 
clearly  displays  moods  which  may  persist 
from  hour  to  hour,  or  even  from  day  to 
day,  as  it  does  transient  emotions  of  fear  or 
anger. 

CONFIDENCE,  SYMPATHY,  AFFECTION 

An  attitude  of  trust,  friendliness,  and  even 
those  stronger  affections  which  we  should 
call  sympathy  and  love,  may  readily  be 
observed  in  the  captive  chimpanzee.  Expres- 
sions of  these  emotions  among  themselves, 
and  also  toward  persons,  are  unmistakable. 
Conspicuous  among  the  modes  of  response 
which  figure  in  this  emotional  category  are 
gentle  patting  or  stroking  of  a  chimpanzee 
or  human  companion  with  the  hand.  This 
we  have  frequently  observed  among  the  in- 
dividuals of  our  colony,  and  it  has  appeared 
also  occasionally  as  an  expression  of  favor 
or  appreciation  toward  us,  as,  for  example, 
when  an  affectionate  animal  would  gently 
pat  the  shoulder  of  his  human  companion. 
Another  generalized  mode  of  response  is 
describable  as  snuggling.  The  animal  seeks 
contact  with  a  fellow-being  or  perchance 
places  its  head  against  the  neck,  trunk,  or 
limbs  of  its  human  companion.  Kissing  is 
commonly  observed  among  captive  speci- 
mens, which  apparently  in  this  respect  act 


toward  human  beings  as  toward  one  another. 
These  are  but  conspicuous  examples  of 
modes  of  expression,  for  neither  the  litera- 
ture nor  our  own  observations  justify  us 
in  attempting  a  complete  catalogue. 

Most  frequently  figuring  in  the  literature 
are  indications  of  sympathetic  or  affection- 
ate relations  between  parent  and  young.  The 
attachment  clearly  is  mutual  and  the  evi- 
dences of  sympathy  are  no  less  impressive 
than  those  of  dependence  on  the  part  of  the 
infant.  Du  Chaillu  (1861,  pp.  283-284)  sup- 
plies a  characteristic  fragment  of  descrip- 
tion, and  somewhat  more  detailed  and  use- 
ful observations  on  captive  instead  of  wild 
specimens  are  reported  by  Bingham  (1927) 
in  his  study  of  the  family  life  of  the  chim- 
panzee. 

Inasmuch  as  expressive  acts  tvpified  by 
kissing  and  hugging,  although  frequently 
mentioned  by  observers,  are  commonlv 
called  in  question,  we  shall  take  particular 
pains  to  cite  authorities  and  to  consider 
evidences  in  some  detail.  Of  the  occurrence 
of  acts  to  which  these  terms  may  appropri- 
ately be  applied  there  can  be  no  doubt,  but 
whether  they  are  natural  to  the  chimpanzee 
or  imitations  of  man  is  not  known. 

Recognizing  the  act  of  kissing,  Rothmann 
and  Teuber  (i9i5,p.  15)  suggest  as  possible 
explanation  the  tendency  to  transfer  food 
from  mouth  to  mouth.  This  behavior  they 
think  may  give  rise  to  what  eventually 
comes  to  simulate  closely  the  human  act  of 
kissing.  Mention  is  made  of  the  phenomenon 
by  Heck  (1922,  p.  670),  and  Sheak  (1923, 
pp.  51-52)  pertinently  remarks:  ''To  me 
one  of  the  most  remarkable  things  about 
the  chimpanzee  is  the  fact  that  he  under- 
stands how  to  express  affection  and  grati- 
tude bv  hugging  and  kissing  without  being 
taught.  .  .  . And  in  description  of  the  act, 
the  chimpanzee  kiss  ''is  not  a  smack  of  the 
lips,  but  a  lingering,  caressing  touch  of  the 
lips  to  the  bare  neck  of  the  keeper,  to  his 
hand,  or  to  his  shoulder,  and  frequently 
accompanied  by  a  gentle  pressure  from  the 
teeth."  Similarly,  Kohler  (1925,  p.  51)  tells 
of  evidences  of  attachment,  and  (p.  306) 
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of  gratitude  toward  a  human  helper.  We 
have  many  times  observed  kissing,  hug- 
ging, and  similar  expressions  of  sympathetic 
relations  in  our  subjects,  but  never  under 
such  circumstances  that  we  could  definitely 
and  certainly  eliminate  human  influence.  It 
is  our  opinion,  however,  from  such  incon- 
clusive data  as  are  available,  that  these  acts 
are  natural  to  the  species,  and  although 
probably  in  varying  degrees  induced  or 
modified  by  human  behavior,  not  primarily 
imitations  thereof. 

We  would  conclude  this  brief  discussion 
with  an  appropriate  word  picture  from 
Kearton.  It  is  characteristically  vivid,  and  it 
also  agrees  perfectly  with  our  own  observa- 
tions. 

We  had  already  travelled  over  a  hundred  miles 
together,  and  I  had  grown  accustomed  to  carrying 
Toto  pick-a-back  for  mile  after  mile.  At  first  he 
had  clung  desperately,  clasping  his  hands  under  my 
chin  until  I  was  nearly  throttled;  but  gradually  I 
had  shown  him  how  to  balance  with  his  legs  at  my 
waist  and  hold  me  lightly  by  the  shoulders.  Then 
we  were  both  comfortable  enough,  and  sometimes 
I  would  even  forget  all  about  him  till  he  would 
suddenly  lay  his  head  on  my  shoulder  and  try 
softly  to  kiss  my  cheek.  (Kearton,  1925,  p.  44.) 

Toward  sick  or  injured  companions  the 
chimpanzee  frequently  exhibits  what  in  our- 
selves we  describe  as  sympathetic  solicitude 
and  tender  care.  Several  times  we  have  had 
opportunity  to  observe  such  attitude  and 
behavior.  The  following  are  descriptions  of 
typical  instances  taken  from  our  own  ex- 
perience. 

Expressions  of  sympathetic  emotion,  although 
not  lacking,  were  sometimes  difficult  of  identifica- 
tion. Panzee,  for  example,  would  occasionally  re- 
sent liberties  which  were  taken  with  Chim  and 
would,  as  it  seemed,  come  to  his  defense  by  at- 
tempting to  strike  or  bite  anyone  who  was  playing 
roughly  with  him.  I  at  first  thought  that  this  was 
an  expression  of  sympathy.  Subsequent  observa- 
tions indicate  that  it  was  jealousy  instead.  Simi- 
larly, the  interpretation  of  Chim's  behavior  toward 
Panzee  when  both  were  lonesome,  frightened  or 
discouraged  by  being  left  behind  on  a  walk,  is 
difficult.  Casually  observed,  his  attendance  on  her 
at  such  times  and  his  evident  efforts  to  push  or  pull 
her  along,  and  indeed  to  direct  her  by  placing  both 
hands  on  her  shoulders,  or  an  arm  about  her  waist, 
suggest  sympathetic  companionship,  but  continued 


observation  indicates  that  his  is  far  from  unmixed 
altruism.  It  is  always  difficult  to  decide  to  what 
extent  he  is  directed  by  selfishness  at  such  times. 
When  timid  or  fearful  he  inevitably  seeks  compan- 
ionship. His  presence  beside  Panzee,  who  may  hap- 
pen to  be  unconsciously  sustaining  his  courage, 
looks  altruistic,  and  there  is  no  reason  to  deny  the 
altruistic  element,  for  when  Panzee  fell  behind  on 
our  rambles  because  of  her  relative  weakness,  Chim 
often  would  respond  to  her  cry  of  complaint  by 
dropping  back  to  help  her  forward.  I  recall  once 
seeing  him  stand  beside  her  in  heroic  attitude  until 
the  cows  gradually  approaching  were  within  ten 
yards  of  them,  when,  evidently  unable  longer  to 
control  himself,  he  deserted  her  and  made  a  dash 
for  the  nearest  tree.  Perhaps  many  men  would 
have  done  likewise. 

Expressions  by  Chim  and  Panzee  of  sympathy 
for  persons  were  abundant.  They  readily  became 
attached  to  those  whom  they  saw  constantly  and 
learned  to  trust.  Of  gentle  disposition  naturally, 
they  are  affectionate  and  loyal,  appreciating  kind- 
ness and,  in  case  of  Chim,  at  least  apparently 
understanding  reasonable  discipline  and  even  pun- 
ishment. (Yerkes  and  Learned,  1925,  pp.  35-36.) 

Impressive  indeed  is  the  thoughtfulness  of  the 
ordinarily  care-free  and  irresponsible  little  chim- 
panzee for  ill  or  injured  companions.  In  the  Abreu 
collection  there  was  for  a  while  opportunity  to 
observe  the  social  relations  of  three  individuals 
whose  age  certainly  was  not  above  five  years.  In 
the  same  cage  were  a  little  male  and  two  females, 
one  of  the  latter  mortally  ill.  She  was  so  ill  that 
much  of  the  time  she  lay  on  the  floor  of  the  cage 
in  the  sunhght,  listless  and  pathetic.  There  was  ex- 
cellent opportunity  to  observe  the  attitude  of  her 
lively  companions  toward  this  helpless  invalid.  In 
all  their  boisterous  play  they  scrupulously  avoided 
disturbing  her,  and,  in  fact,  seldom  touched  her  as 
they  climbed,  jumped,  or  ran  about  the  cage.  Now 
and  then  one  or  the  other  would  go  to  her  and 
touch  her  gently  or  caress  her;  or  again  one  of 
them,  fatigued  or  worsted  in  some  game,  would 
obviously  seek  refuge  and  respite  by  going  close  to 
her.  In  this  position  safety  from  disturbance  was 
assured.  A  certain  solicitude,  sympathy,  and  pity, 
as  well  as  almost  human  expression  of  considera- 
tion were  thus  manifested  by  these  little  creatures. 
(Yerkes,  1925,  pp.  130-131.) 

Nor  are  evidences  of  sympathetic  rela- 
tions between  chimpanzee  and  man,  expres- 
sions of  solicitude  and  affection,  lacking. 
The  literature  supplies  numerous  examples; 
so  also  does  our  own  experience.  But  again 
we  choose  to  take  our  illustration  from  the 
life  of  Toto. 

I  have  said  in  the  Foreword  at  the  beginning  of 
this  narrative  that  the  sympathy  between  us  was 
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not  all  on  my  sick-,  anri  that  Toto  at  times  showed 
a  real  sense  of  understanding  when  I  in  my  turn 
needed  help  and  affection.  Never  did  he  show  this 
so  appealint^ly  as  soon  after  this  Christmas,  when 
I  was  stricken  down  with  a  severe  attack  of  fever. 

Toto  made  himself  my  nurse.  He  would  not 
leave  me.  All  day  he  would  sit  beside  me,  watching 
with  a  care  that  seemed  almost  maternal,  and  any- 
thing that  I  wanted  he  would  bring  me.  He  would 
go  to  the  medicine  chest  when  I  told  him  to  do  so, 
and  bring  the  bottle  of  quinine,  and  then  he  would 
fetch  a  glass  and  water.  When  I  wanted  a  book  he 
would  go  to  the  shelf  and  stand  in  front  of  the 
eight  or  ten  books  that  lay  on  it.  He  would  put  his 
finger  on  the  first  and  look  at  me. 

"No,"  I  would  say,  and  then  he  would  touch  the 
one  at  the  opposite  end  of  the  row. 

"No,"  I  would  say  again,  and  he  would  touch  all 
the  books  in  turn  till  I  said  "Yes."  Then  he  would 
bring  the  book  to  me. 

In  the  afternoon  he  would  lie  down  on  the  bed 
beside  me,  put  his  arm  out  as  if  to  protect  me, 
and  go  fast  asleep. 

When  I  began  to  get  about  again,  I  felt  the  heat 
very  much  at  midday,  and  would  go  up  to  my 
room  and  throw  myself  on  the  bed,  too  exhausted 
even  to  remove  my  boots.  The  first  time  that  this 
happened  I  fell  asleep  at  once.  When  I  awoke,  I 
could  hardly  believe  it  when  I  found  that  my  boots 
had  been  taken  off  and  put  on  the  ground  while  I 
slept.  It  seemed  impossible  that  Toto  could  have 
done  this,  and  done  it  so  quietly  that  I  did  not 
wake.  But  the  next  day,  directly  I  lay  on  the  bed, 
I  felt  his  fingers  undoing  the  laces. 

It  may  be  that  some  who  read  this  book  will  say 
that  friendship  between  an  ape  and  a  man  is  ab- 
surd, and  that  Toto,  being  "only  an  animal,"  can- 
not really  have  felt  the  feelings  that  I  attribute  to 
him.  Some  people  may  say  that.  They  would  not 
say  it  if  they  had  felt  his  tenderness  and  seen  his 
care  as  I  felt  and  saw  it  at  that  time.  He  was 
entirely  lovable.  (Kearton,  1925,  pp.  98-100.) 

DEPRESSION,  GRIEF,  MELANCHOLY 

Among  the  changing  moods  of  captive 
chimpanzees  it  is  not  difficult  to  identify  de- 
pression and  elation.  Conspicuous  indeed 
are  hours  or  days  of  cheerfulness  and  those 
of  melancholy.  Causes  of  such  moods  fre- 
quently are  difficult  to  discover,  and  again 
they  seem  obvious:  separation  from  com- 
panions, imprisonment  in  restricted  quar- 
ters, restriction  of  opportunity  for  play, 
withholding  of  desired  food  or  drink,  or 
change  from  a  more  to  a  less  desired  diet, 
necessity  of  working  for  food  or  freedom 
in  an  experiment  which  makes  difficult  de- 


mands. Any  or  all  of  these  circumstances 
may  induce  depression  and  cause  the  indi- 
vidual to  act  as  though  utterly  disconsolate 
and  discouraged  with  life.  Even  more  con- 
spicuous as  condition  of  emotions  belonging 
in  this  category  are  enforced  separation 
from  a  habitual  companion  by  reason  of  ill- 
ness or  death  of  the  latter.  Our  principal 
observational  data  are  taken  from  this  type 
of  situation.  As  we  have  previously  had  oc- 
casion to  remark  in  connection  with  other 
emotional  categories,  there  is  almost  no  sig- 
nificant scientific  literature.  A  single  article 
devoted  especially  to  the  description  of 
"grief,"  because  of  its  uniqueness,  we  would 
quote  at  length. 

With  the  chimpanzee,  the  evidences  of  a  certain 
degree  of  genuine  grief  were  well  marked.  The  two 
animals  had  lived  together  for  many  months,  and 
were  much  attached  to  each  other;  they  were  sel- 
dom apart  and  generally  had  their  arms  about  each 
other's  neck;  they  never  quarreled,  even  over  a 
pretended  display  of  partiality  by  their  keeper  in 
feeding  them,  and  if  occasion  required  one  to  be 
handled  with  any  degree  of  force,  the  other  was 
always  prepared  to  do  battle  in  its  behalf  on  the 
first  cry  of  fright.  After  the  death  of  the  female, 
which  took  place  early  in  the  morning,  the  re- 
maining one  made  many  attempts  to  rouse  her, 
and  when  he  found  this  to  be  impossible  his  rage 
and  grief  were  painful  to  witness.  Tearing  the  hair, 
or  rather  snatching  at  the  short  hair  on  his  head, 
was  always  one  of  his  common  expressions  of  ex- 
treme anger,  and  was  now  largely  indulged  in,  but 
the  ordinary  yell  of  rage  which  he  set  up  at  first, 
finally  changed  to  a  cry  which  the  keeper  of  the 
animals  assures  me  he  had  never  heard  before,  and 
which  would  be  most  nearly  represented  by  liah- 
ah-ah-ah-ah,  uttered  somewhat  under  the  breath, 
and  with  a  plaintive  sound  like  a  moan.  With  this 
he  made  repeated  efforts  to  arouse  her,  lifting  up 
her  head  and  hands,  pushing  her  violently  and  roll- 
ing her  over.  After  her  body  was  removed  from 
the  cage — a  proceeding  which  he  violently  opposed 
— he  became  more  quiet,  and  remained  so  as  long 
as  his  keeper  was  with  him,  but  catching  sight  of 
the  body  once  when  the  door  was  opened  and 
again  when  it  was  carried  past  the  front  of  the 
cage,  he  became  violent,  and  cried  for  the  rest  of 
the  day.  The  day  following,  he  sat  still  most  of  the 
time  and  moaned  continuously — this  gradually 
passed  away,  however,  and  from  that  time  he  has 
only  manifested  a  sense  of  a  change  in  his  sur- 
roundings by  a  more  devoted  attachment  to  his 
keeper,  and  a  longer  fit  of  anger  when  he  leaves 
him.  On  these  occasions  it  is  curious  to  observe 
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that  the  plaintive  cry  first  heard  when  the  female 
died,  is  frequently,  though  not  always  made  use 
of,  and  when  present,  is  heard  towards  the  close 
of  the  fit  of  anger.  It  may  well  be  that  this  sound 
having  been  specialized  as  a  note  of  grief,  and  in 
this  case  never  having  previously  been  called  into 
use  by  the  occurrence  of  its  proper  emotion,  now 
finds  expression  on  the  return  of  even  the  lesser 
degree  of  the  same  feeUng  given  rise  to  by  the  ab- 
sence of  his  keeper,  and  follows  the  first  outbreak 
of  rage  in  the  same  manner  as  the  sobbing  of  a 
child  is  the  natural  sequence  of  a  passionate  fit  of 
crying.  It  may  be  noted  too,  that  as  his  attachment 
to  his  keeper  is  evidently  stronger  than  when  there 
was  another  to  divide  with  him  the  attention 
which  they  received,  the  grief  now  caused  by  the 
man's  absence  would  naturally  be  much  stronger 
and  a  more  exact  representation  of  the  gestures  of 
grief  would  be  made. 

Notwithstanding  the  intensity  of  his  sorrow  at 
first,  it  seems  sufficiently  evident  that  now  a  vivid 
recollection  of  the  nature  of  the  past  association  is 
not  present.  To  test  this  a  mirror  was  placed  be- 
fore him,  with  the  expectation  that  on  seeing  a 
figure  so  exactly  like  his  lost  mate,  some  of  the 
customary  signs  of  recognition  would  take  place, 
but  even  by  caressing  and  pretending  to  feed  the 
figure  in  the  glass,  not  a  trace  of  the  expected  feel- 
ing could  be  excited.  In  fact,  the  only  visible  indi- 
cation of  a  change  of  circumstances  is  that  while 
the  two  of  them  were  accustomed  to  sleep  at  night 
in  each  other's  arms  on  a  blanket  on  the  floor, 
which  they  moved  from  place  to  place  to  suit  their 
convenience,  since  the  death  of  the  one,  the  other 
has  invariably  slept  on  a  cross-beam  at  the  top  of 
the  cage,  returning  to  inherited  habit  and  showing, 
probably,  that  the  apprehension  of  unseen  dangers 
has  been  heightened  by  his  sense  of  loneliness. 

On  looking  over  the  field  of  animal  emotion  it 
seems  evident  that  any  high  degree  of  permanence 
in  grief  of  this  nature  belongs  only  to  man;  slight 
indications  of  its  persistence  in  memory  are  visible 
in  some  of  the  higher  animals  and  domesticated 
races,  but  in  most  of  them  the  feeling  appears  to 
be  excited  only  by  the  failure  of  the  inanimate 
body,  while  present  to  the  sight,  to  perform  the 
accustomed  actions.  (Brown,  1879,  pp.  173-175.) 

Typical  of  the  reported  evidences  of  grief 
or  sorrow  on  the  death  of  a  companion  are 
the  following.  Garner,  from  observation  of 
the  behavior  of  two  young  chimpanzee  com- 
panions, one  of  which  died,  relates  that: 

On  the  morning  Moses  died,  the  conduct  of 
Aaron  was  unlike  anything  I  had  observed  before. 
When  I  approached  their  snug  little  house  and 
drew  aside  the  curtain,  I  found  him  sitting  in  one 
corner  of  the  cage.  His  face  wore  a  look  of  con- 
cern as  if  he  was  aware  that  something  awful  had 
occurred.  When  I  opened  the  door,  he  neither 


moved  nor  uttered  any  sound.  I  do  not  know 
whether  or  not  they  have  any  name  for  death,  but 
they  surely  know  what  it  is. 

Moses  was  dead.  His  cold  body  lay  in  its  usual 
place,  but  was  entirely  covered  over  with  the  piece 
of  canvas  kept  in  the  cage  for  bed-clothing.  I  do 
not  know  whether  Aaron  had  covered  him  up  or 
not,  but  he  seemed  to  realise  the  situation.  I  took 
him  by  the  hand  and  Hfted  him  out  of  the  cage, 
but  he  was  reluctant.  I  had  the  body  removed  and 
placed  on  a  bench  about  thirty  feet  away,  in  order 
to  dissect  and  prepare  the  skin  and  skeleton  to 
preserve  them.  When  I  proceeded  to  do  this,  I  had 
Aaron  confined  to  the  cage,  lest  he  should  annoy 
and  hinder  me  at  the  work;  but  he  cried  and 
fretted  until  he  was  released.  (Garner,  1896,  pp. 
114-115.) 

Strikingly  similar  to  this  is  a  case  de- 
scribed by  Sheak  (1917,  p.  305).  The  sur- 
viving animal  is  said  to  have  insisted  on 
following  the  body  of  his  companion  when 
it  was  removed  from  the  cage,  and  on  being 
prevented  to  have  cried  for  an  hour  and  con- 
tinued listless  and  spiritless  for  several  days. 

Instances  of  similar  behavior  are  de- 
scribed from  the  Abreu  colony  by  Yerkes 
(1925,  pp.  92-94);  and  Heck  (1922,  p. 
671)  reports  unusual  evidence,  as  a  chim- 
panzee approached  death,  of  attachment  to 
its  keeper. 

That  depression,  grief,  and  sorrow  are 
occasionally  manifested  by  the  chimpanzee 
is  beyond  dispute.  Definitely  established 
also  is  the  fact  that  weeping  in  the  human 
sense  does  not  occur.  The  typical  approach 
to  it  is  whining,  moaning,  or  crying  in  the 
manner  of  a  person  in  distress.  Tears  we 
have  never  observed,  and  in  this  we  are 
confirmed  by  statements  of  Garner  (1896, 
p.  115),  Rothmann  and  Teuber  (191 5,  p. 
15),  and  Kohler  (1925,  p.  33,  footnote). 

By  various  authorities  it  has  been  sug- 
gested, and  by  Kohts  (1921)  definitely 
stated,  that  the  chimpanzee  more  closely  re- 
sembles man  affectively  than  in  its  intel- 
lectual or  cognitive  life.  Appearances  we 
grant  are  strongly  in  favor  of  the  Kohts 
opinion,  for  emotional  expressions  are  at 
once  more  conspicuous,  impressive,  and 
more  readily  assimilated  to  human  experi- 
ence than  are  those  which  are  primarily  in- 
tellectual. It  is  our  opinion,  however,  that 
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the  facts  at  present  available  are  too  few, 
and  also  too  imperfectly  known,  to  justify 
conclusion.  From  general  knowledge  of  the 
facts  of  phylogenesis  it  might  well  be  in- 
ferred and  argued  that  the  affective  aspect 
of  life  is  more  primitive,  and  therefore  bio- 
logically more  nearly  basic,  than  the  cog- 
nitive, and  that  consequently  it  is  the  con- 
spicuous common  possession  of  each  type 
of  primate,  whereas  in  the  various  types, 
through  monkey,  anthropoid  ape,  and  man, 
it  has  been  overlaid,  hidden,  disguised, 
modified,  and  supplemented  in  varying  ways 
and  degrees  by  the  development  of  intelli- 
gence. This  point  of  view,  and  it  is  the  one 
which  we  would  tentatively  maintain,  sug- 
gests the  opinion  that  man  is  distinguished 
from  the  chimpanzee  primarily  in  intelli- 
gence. 


We  have  concluded  our  brief  and  neces- 
sarily unsatisfactory  survey  of  affective  ex- 
pression in  the  chimpanzee.  In  again  char- 
acterizing the  literature  as  almost  without 
scientific  value,  we  would  restate  also  our 
conviction  that  the  affective  life  of  the 
chimpanzee  is  a  peculiarly  important  and 
prospectively  fruitful  field  for  svstematic 
naturalistic  and  experimental  inquiries. 
This  is  especially  true,  on  the  one  hand, 
because  through  such  inquiries  fundamental 
problems  of  the  nature  and  relations  of  so- 
called  instinctive  behavior  are  likely  to  be 
solved,  and,  on  the  other,  because  since 
motivation  is  largely,  if  not  primarily,  affec- 
tive in  its  relations  and  implications,  prob- 
lems relating  to  it  necessitate  the  intensive 
study  of  affective  experience  and  its  expres- 
sions. 


CHAPTER  TWENTY-FOUR 


AFFECTIVE  BEHAVIOR  OF  CHIMPANZEE:  VOCALIZATION, 
SPEECH,  LANGUAGE,  AND  INTERCOMMUNICATION 


THE  certainty  that,  in  the  chimpan- 
zee, vocalization  is  primarily  affec- 
tive impels  us  to  include  its  con- 
sideration in  our  chapters  on  affective 
behavior.  The  probability  that  it  is  also  to 
an  important  extent  cognitive,  adaptive, 
and  imaginal,  leads  us  to  place  it  at  the 
end  of  our  examination  of  affective  behavior 
as  logical  transition  to  description  of  intel- 
ligence. It  Sjgemjngly  is  well  established  that 
the  motor  mechanism  of  :voice  injhis  ape  is 
aHpqiiate_nnt  only  to  the  production  of~a 
cons2d^raj3l£3^anety-o£_sDimds^^^ 
Hpfirnj^_^iMjcii]ations  similar  to  those^of 
man.  To  give  a  historical  touch  to  our  treat- 
ment of  the  subject  we  quote  the  century- 
old  observations  and  reflections  of  Traill, 
who  under  the  name  "Orang  Outang"  dis- 
sected and  briefly  described  the  anatomy  of 
the  chimpanzee. 

On  reviewing  the_  structur£_Jif-J±i£-_Qrgans_o^ 
respiration, _of_lli£_Juin§ue-a^nd4arynx^thei£_jda^^ 
not  a^^ar^any  reajjQji^why_the^][rang  Outang 
[chimpanzee]  should^iot_speak,.  The  organization, 
as  far  as  we  can  judge,  seems  perfect ;  yet  this  ani- 
mal, according  to  the  best  evidence,  has  never  been 
known  to  make  any  attempt  at  articulate  sounds. 
Indeed,  in  this  respect  it  seems  inferior  to  several 
other  animals,  which  have  been  taught  to  imitate 
and  repeat  words  or  sentences.  If  animal  organiza- 
tion were  alone  necessary  to  speech,  the  Orang 
Outang  [chimpanzee],  from  its  striking  approach 
to  man,  ought  to  possess  this  faculty  in  an  emi- 
nent degree.  We  must,  therefore^j^ferLits^defi^iencyL 
in  this  respect,  not  to  corporeal,  but  to  mental 
peculiarities.  It  would  beT^erhaps,  extremely  diffi- 
cutPto^oint  out  the  exact  boundary  between  hu- 
man intellect,  and  the  faculties  of  the  lower  ani- 
mals; but  one  grand  distinction  peculiar  to  the 
human  species,  is  the  possession_^fJ_hat  intellectual^ 
powfiiv  by  metaphysicians  denominated  abstrac- 
tion. As  the  expression  of  ideas  by  arbitrary 
sounds,  implies  the  exercise  of  this  faculty,  which 
does  not  seem  granted  to  the  brute  creation,  it  may 
not  be  going  too  far  to  conclude,  that  the  want  of 
speech  in  the  Orang  and  other  animals,  with  a  cor- 


poreal organization  so  similar  to  that  of  man,  is 
wholly  to  be  attributed  to  t.he  absence  of  the  fac- 
ulty of  abstraction.  (Traill,  1821,  pp.  42-43.) 

By  Giacomini  (1897,  p.  117)  the Jaxynx— 
of  the  cliimpanzee  is  said  to  resemble  that 
of  niaioiim:e^ead}^^th^  that  of  any 
other  primate.  Griinbaum  and  Sherrington 
(1903)  report  failure  to  demonstrate  pres- 
ence of  speech  center.  We  may  not  enter 
into  anatomical  description,  but  would  re- 
^  fer  readers  who  are  particularly  concerned 
with  the  neuromuscular  vocal  mechanism 
to  reviews  of  the  literature,  references,  and 
original  contributions  by  Keith  (1896)  and 
Sonntag  (1923  and  1924). 

Like  the  gibbon,  the  chimpanzee  has  the 
reputation  of  being  noisy,  while  by  contrast 
both  the  orang-outan  and  gorilla  are  silent. 
The  frequent  and  vigorous  vocalization  of 
chimpanzees  is  repeatedly  referred  to  by 
travelers,  hunters,  and  naturalists,  but  no 
one  of  them  has  taken  the  trouble  to  enu- 
merate and  describe  in  detail  the  forms  or 
circumstances  of  sound  production.  To  cite 
by  way  of  evidence  a  few  of  the  many  au- 
thorities whose  names  appear  in  our  bibli- 
ography, Livingstone  (1875,  p.  324)  speaks 
of  the  animals  as  "giving  tongue  like  fox- 
hounds." Often,  he  says,  they  collect  to- 
gether and  make  a  drumming  noise,  per- 
haps on  hollow  trees,  and  anon  they  burst 
forth  in  loud  yells.  There  is  an  often  quoted 
passage  in  Pechuel-Loesche  (1882,  p.  247) 
which  reads: 

As  often  as  I  have  hunted  them,  I  have  never 
seen  a  chimpanzee  in  the  wilderness  face  to  face, 
although  they  have  often  broken  through  the 
underbrush  close  by  me,  and  Dr.  Falkenstein  has 
only  once  seen  a  young  one  whisking  past.  Con- 
cerning their  life  in  freedom  I  can  say  little,  ex- 
cept that  their  frightful  chattering,  their  screeching 
and  howling,  which  break  out  morning  and  eve- 
ning and  sometimes  in  the  night,  make  them  one 
of  the  most  hated  animals.  Since  they  are  true 
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virtuosi  in  iiroducin^;  worthless  sounds  which  can 
be  heard  afar  off,  and  since  also  the  echo  {jives 
these  back  multiplied,  one  can  not  appreciate  how 
much  they  contribute  to  the  wild  uproar;  some- 
times one  seems  to  hear  more  than  a  hundred. 

Although  one  must  grant  that  this  au- 
thor's knowledge  seems  remote  from  contact 
with  his  subjects,  there  is  no  reason  to 
question  the  reliability  of  his  statements 
about  vocalization,  for  they  are  wholly  in 
accord  with  those  of  other  authorities.  Re- 
ferring to  Zenker,  Sokolowsky  (1908,  p. 
48)  emphasizes  the  noisiness  of  this  type  of 
great  ape  and  the  social  relations  and  sig- 
nificance of  its  vocalization.  Voicing  native 
opinion,  Jenks  (1911,  p.  62)  writes:  "By 
day  and  night  the  chimpanzee  seems  al- 
ways to  have  something  to  say,  and  one 
even  when  alone  frequently  makes  noise 
enough  for  half  a  dozen  animals." 

We  quote  with  unusual  satisfaction  the 
words  of  von  Oertzen,  because  he  for  a  con- 
siderable time  lived  in  the  country  of  the 
chimpanzee  and  became  intimately  familiar 
with  wild  and  captive  specimens. 

In  Akoafim  not  a  night  passed  in  which  I  did 
not  hear  the  piercing  outcry  of  a  herd  of  chim- 
panzees. The  gorilla  takes  his  way  quietly,  the 
chimpanzee  complains  and  kicks  up  a  row,  espe- 
cially in  the  morning  and  evening  hours.  An  old 
male  intones  a  deep  bass  ascending  Ho-oh-hu-hu, 
then  the  whole  troop  joins  in  with  Ua-ua-ua,  the 
tones  swelling  to  a  powerful  strength,  and  then 
gradually  falling  away  until  the  frightful  concert 
drops  to  the  call  of  a  single  animal.  The  tones  are 
made  not  only  by  exhaling  but  also  by  inhaling  of 
the  breath.  The  awakening  company  sounds  its  cry 
while  the  animals  are  yet  in  the  nest,  then  for  half 
an  hour  longer  during  the  search  for  food,  also  at 
night,  especially  when  the  moon  shines.  I  assume 
that  this  roaring,  frightful  racket  serves  to  scare 
away  any  enemies.  (Von  Oertzen,  1913,  p.  15.) 

The  marked  contrast  between  vocal  ex- 
pression in  wild  and  captive  specimens  has 
by  no  one  been  better  described  than  by 
Kohler. 

Because  of  the  unusual  quiet,  ready  ac- 
cessibility of  food,  and  consequent  lack  of 
need  of  tramping,  climbing,  and  diligent 
search  for  food  and  water, 

the  apes  in  captivity  tend  to  be  more  passive 
and  quiet  than  in  freedom.  Kamerun  hunters  re- 
mark that  they  missed  in  the  chimpanzees  at 


Tenerife  the  far-carrying  noise  which  is  made  by 
herds  of  these  animals  in  the  bush.  Drumming  on 
the  stumps  of  trees  and  the  like  may  be  observed 
even  in  captivity,  but  in  nature  such  sounds  may 
be  heard  over  great  distances.  (Kohler,  1921a,  p. 
7,3-) 

We  have  offered  a  free,  abbreviated  transla- 
tion of  Kohler's  sentences. 

That  the  character  of  vocalization  differs 
in  accordance  with  species  as  well  as  with 
age,  sex,  and  individuality,  may  not  be 
doubted;  yet  we  have  failed  to  discover  in 
the  literature  other  than  crude  descriptions 
of  the  vocal  expressions  of  different  types. 
Du  Chaillu  long  ago  stated  that: 

The  cry  of  the  Kooloo-Kamba  is  very  different 
from  that  of  the  T.  calvus  and  chimpanzee,  re- 
sembling the  syllables  "Kooloo,"  which  I  have 
heard,  and  from  which  it  derived  its  name  among 
the  natives, — "Kamba"  meaning  "to  speak," 
among  one  tribe;  other  tribes  give  to  the  animal 
only  the  name  of  "Kooloo." 

This  ape  was  killed  by  me  in  the  Ashankolo 
Mountains.  As  I  was  returning  to  our  camp  I 
heard  the  cry  of  "Kooloo,  Kooloo,"  and  asked  my 
guide  what  it  was;  he  said  that  it  was  a  kind  of 
"man  of  the  woods,"  which  I  had  not  seen  be- 
fore, called  Kooloo-Kamba.  (Du  Chaillu,  1859-61, 
p.  360.) 

Clearly  this  observer  means  to  implv  that 
the  three  types  of  chimpanzee  called  bv  him 
Kooloo-Kamba,  Troglodytes  calvus,  and 
chimpanzee,  have  distinctive  calls  or  cries. 

Garner  makes  analogous  distinction  when 
in  contrasting  the  vocalizations  of  the  two 
types  of  chimpanzee  which  he  designates  as 
"Kulu-Kamba"  and  ''Xtvigo,''  he  savs: 

One  important  point  in  w'hich  these  two  types 
of  ape  differ  is  in  the  scope  and  quality  of  their 
voices.  The  kidu  makes  a  greater  range  of  vocal 
sounds.  Some  of  them  are  soft  and  musical;  but 
those  uttered  by  the  ntyigo  are  fewer  in  number 
and  harsher  in  quality.  One  of  these  sounds  resem- 
bles the  bark  of  a  dog,  and  another  is  a  sharp, 
screaming  sound.  (Garner,  1900,  p.  90.) 

SPEECH 

We  have  heard  the  chimpanzee  whine, 
moan,  groan,  grunt,  bark,  shout,  yell,  hoot, 
and  scream,  but  never  have  we  felt  sure  that 
the  term  speech  could  fittinglv  be  applied  to 
such  utterances.  The  literature  on  this  topic 
is  more  than  usuallv  ample  and  suggestive 
of  problems,  but  scientifically  it  is  indeed 
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far  from  satisfactory.  The  most  extensive 
contributions  to  fact  have  been  made  by 
Garner  (1896,  1900),  Furness  (19 16),  and 
Yerkes  and  Learned  (1925),  while  histori- 
cal digests  and  brief  systematic  discussions 
are  to  be  found  in  Yerkes  (1925)  and 
Yerkes  and  Child  (1927).  We  shall  present 
briefly  their  evidences  and  conclusions. 

From  studies  of  vocalization  and  speech 
extending  over  many  years  in  which  from 
time  to  time  wild  or  captive  chimpanzees^^ 
were  subjects.  Garner  (1896,  p.  64)  states 
that  they  have  several  sounds  which  desig- 
nate their  natural  wants.  Their  vocabu- 
lary he  estimates  as  approximately  twenty 
words,  many  of  which  are  "vague  or  am- 
biguous, but  they  express  the  concept  of 
the  ape  with  as  much  precision  as  it  is 
defined  to  his  mind,  and  quite  distinctly 
enough  for  his  purpose."  It  is  claimed  by 
Garner  that  he  learned  several  of  the  signifi- 
cant sounds  or  words  of  the  chimpanzee, 
and  in  certain  instances  was  able  to  com- 
municate with  an  individual  or,  in  other 
words,  make  himself  understood.  Many  of 
the  sounds  are  difficult  of  human  reproduc-  ^ 
tion,  nor  can  they  readily  be  represented  ^ 
by  any  human  system  of  phonetic  symbols. 
The  author  attempts  by  the  use  of  letters 
and  marks  of  punctuation  to  represent  the 
several  sounds  heard  by  him.  Detailed  de- 
scriptions of  the  forms  of  vocalization,  to- 
gether with  indication  of  conditions  of  ap- 
pearance and  probable  meaning,  may  be 
found  in  Garner's  books.  We  present  his 
general  conclusions  concerning  speech  in  the 
chimpanzee  in  his  own  words. 

It  must  not  be  inferred  from  this  small  list  of 
words  and  signs  that  there  is  nothing  left  to 
learn.  So  far  we  have  only  taken  the  first  step  as 
it  were  in  the  study  of  the  speech  of  apes.  As  we 
grow  more  familiar  with  their  sounds,  it  becomes 
less  difficult  to  understand  them.  I  have  not  been 
disappointed  in  what  I  hoped  to  learn  from  these 
animals.  The  total  number  of  words  in  the  speech 
of  all  simians  that  I  have  learned  up  to  this  time 
is  about  one  hundred.  I  have  given  no  attention  of 
late  to  the  small  monkeys,  but  I  shall  resume  the 
task  at  some  future  day,  as  it  forms  a  part  of  the 
work  I  have  assumed,  but  all  of  that  is  described 
in  a  work  already  published. 

In  conclusion,  I  will  say  that  the  sounds  uttered 


by  these  apes  have  all  the  characteristics  of  true 
speech.  The  speaker  is  conscious  of  the  meaning  of 
the  sound  used,  and  uses  it  with  the  definite  pur- 
pose of  conveying  an  idea  to  the  one  addressed; 
the  sound  is  always  addressed  to  some  definite  one, 
and  the  speaker  usually  looks  at  the  one  addressed ; 
he  regulates  the  pitch  and  volume  of  the  voice  to 
suit  the  condition  under  which  it  is  used;  he  knows 
the  value  of  sound  as  a  medium  of  thought.  These 
and  many  other  facts  show  that  they  are  truly 
speech. 

If  these  apes  were  placed  under  domestication, 
and  kept  there  as  long  as  the  dog  has  been,  he 
would  be  as  far  superior  to  the  dog  in  sagacity  as 
he  is  by  nature  above  the  wild  progenitors  of  the 
canine  race.  (Garner,  1896,  pp.  74-75.) 

Basing  his  contention  on  observation  of 
one  of  Garner's  chimpanzee  subjects,  Glad- 
den (1914)  disputes  the  former's  claim  that 
the  animal  used  five  words  to  express  "yes, 
no,  want,  protest,  and  satisfaction  or  con- 
tempt," and  asserts,  with  the  concurrence 
of  the  animal's  keeper,  that  no  deliberate 
use  was  made  of  a  definite  sound  to  express 
"a  concrete  idea"  (p.  308). 

By  the  chimpanzees  of  the  Canary  Island 
Anthropoid  Station,  Rothmann  and  Teuber 
noted  the  use  of  a  considerable  variety  of 
sounds,  including  all  of  the  vowels  but  espe- 
cially 0  and  u.  They,  however,  interpret 
the  vocalizations  as  purely  affective  and  not 
in  any  proper  sense  describable  as  speech. 
Joy  is  expressed,  they  say,  by  repeated  oh's, 
the  tone  of  which  becomes  higher  in  excite- 
ment; a  short  oh  commonly  serves  as  a 
sound  of  greeting;  in  something  like  weep- 
ing a  deep  u  sound  occurs;  as  warning,  a 
short  oh,  and  in  fear  a  high  /  sound.  These 
authors,  while  disagreeing  with  the  conclu- 
sions of  Garner,  emphasize  the  fact  that  the 
chimpanzee  is  extraordinarily  expressive 
linguistically.  Laughter,  weeping,  anger, 
rage,  various  shades  of  desire,  of  disappoint- 
ment, and  of  greed,  are  partially  vocalized, 
but  there  is  slight  indication  of  meaning  as 
contrasted  with  feeling,  and  the  observers 
were  finally  led  to  conclude  that,  as  means 
of  intercommunication,  vocalization  is  less 
important  and  bodily  attitude  and  gesture 
more  important  in  the  chimpanzee  than  in 
man  (Rothmann  and  Teuber,  191 5,  pp. 
13-14). 
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Althoui^h  I'urncss  (  1916)  was  interested 
primarily  in  attempts  to  teach  his  anthro- 
poid subjects  to  articulate  and  speak,  cer- 
tain of  his  observations  bear  on  the  ques- 
tion of  the  nature  and  extent  of  the 
spontaneous  production  of  meaningful 
sounds.  He  had  excellent  opportunity  to 
note  the  sounds  made  by  captive  chimpan- 
zees. His  descriptions,  as  well  as  his  con- 
clusions, differ  markedly  from  those  of 
Garner  and  are  in  general  more  nearly  in 
accord  with  those  of  other  authorities.  Al- 
ready, on  page  164,  we  have  quoted  his 
statement  that  the  chimpanzee  lacks  articu- 
late speech. 

The  most  careful  and  thoroughgoing  di- 
rect observational  description  of  the  sounds 
produced  by  the  young  chimpanzee  is  that 
of  Learned.  Musical  notation  is  used  in 
representing  vocalizations,  and  the  author 
gives  also  a  list  of  thirty-two  "words  or  ele- 
ments of  speech"  used  by  one  or  both  of 
the  two  subjects  of  observation.  These  ele- 
ments we  list  below,  classified  in  accordance 
with  the  initial  sound. 

Beginning  with  the  guttural  g:  Gak, 
gahk,  gah,  gha,  ghak,  gho,  ghoo,  ga-ha.  Be- 
ginning with  the  guttural  k,  whispered: 
Kah-kah,  ko-ko,  ku-ku.  Beginning  with  k, 
vocalized:  Ka-ka,  ky-ah,  kuoh,  kah-hah 
kah-ha-ha,  kuh-huh,  kha  {khah).  Begin- 
ning with  aspirate:  Ho-oh,  ho-wha,  whah, 
ivho-ah,  huh.  Beginning  with  nasals  and 
labials:  Ngak,  nghak,  nkak,  m,  vts.  Begin- 
ning with  vowels:  Ah-oh-ah,  at  (ie),  ae,  ooh, 
ue.  (Yerkes  and  Learned,  1925,  pp.  154- 
156.) 

These  various  sounds,  recognized  by 
Learned  as  meaningful  and  so  described  in 
terms  of  the  circumstances  in  which  they 
are  used,  are  classified  in  two  major  cate- 
gories, each  with  subdivisions:  (i)  Sounds 
associated  with  food,  (a)  waiting  for  food, 
and  (b)  eating;  (2)  sounds  associated  with 
other  creatures,  (a)  behavior  with  people, 
and  (b)  behavior  together. 

It  is  Learned 's  conclusion  that: 

Although  the  young  chimpanzee  uses  significant 
sounds  in  considerable  number  and  variety,  it  does 
not,  in  the  ordinary  and  proper  meaning  of  the 


term,  speak.  Consequently  there  i-  no  chimpanzee 
language,  although  there  certainly  is  a  useful  sub- 
stitute which  might  readily  be  developed  or  trans- 
formed into  a  true  language  if  the  animals  could 
be  induced  to  imitate  sounds  persistently.  (Yerkes 
and  Learned,  1Q25,  p.  6oj 

From  years  of  intimate  contacts  with  the 
sound  production  of  the  Canary  Island 
group  of  chimpanzees,  Kohler,  who  has  no- 
where described  in  detail  phenomena  of 
vocalization,  states  that  the  animal  com- 
monly exhibits  so  many  phonetic  elements 
that  we  may  not  suppose  it  to  lack  speech 
on  peripheral  phonetic  grounds  (1921a,  p. 
75).  This  we  interpret  to  mean  that  he 
believes  the  chimpanzee  possesses  a  vocal 
mechanism  which  is  adequate  for  the  pro- 
duction of  many,  if  not  all,  the  sounds 
which  appear  in  human  speech,  but  that 
nevertheless,  and  presumably  because  of 
characteristics  of  its  neural  development, 
it  does  not  speak.  His  position  on  the  latter 
point  is  indicated  definitely,  although  with 
extreme  brevity,  by  the  phrase,  "'for  speech 
is  definitely  beyond  his  powers"  (1925,  p. 
81 ;  see  also  p.  277). 

Monboddo  (i773,  PP-  343-347)  empha- 
sized particularly  the  ability  of  the  anthro- 
poid apes  to  learn  to  speak.  Neither  of 
them,  nor  of  man,  does  he  assert  a  natural, 
innate,  or  instinctive  capacity  which  tends 
to  exhibit  itself  independently  of  individual 
experience.  Obviously  the  distinction  is  per- 
tinent between  the  capacity  for  natural 
production  of  meaningful  sounds  and  ability 
to  learn  to  produce  such  sounds  or  to  speak. 
Such  evidences  as  there  are  of  the  latter 
tendency  or  capacity  we  would  now  exhibit. 

There  doubtless  have  been  many  at- 
tempts to  teach  chimpanzees  to  imitate  hu- 
man words  and  phrases.  Few,  however,  have 
become  matters  of  scientific  record,  and 
fewer  still  are  worthy  of  mention.  Garner 
on  occasion  tried  to  teach  young  captives  to 
articulate  words  which  he  considered  ap- 
propriate to  their  phonetic  ability.  He  ob- 
served the  movements  of  the  animals'  lips 
and  vocal  organs,  and  proceeded  accord- 
ingly. 

I  selected  the  word  mamma,  which  may  almost 
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be  considered  a  universal  word  of  human  speech ; 
the  French  word  jeu,  fire;  the  German  word  wie, 
how,  and  the  native  Nkami  word  nkgwe,  mother. 
Every  day  I  took  him  on  my  lap  and  tried  to  in- 
duce him  to  say  one  or  more  of  these  words.  For 
a  long  time  he  made  no  effort  to  learn  them,  but 
after  some  weeks  of  persistent  labour  and  a  bribe 
of  corned  beef,  he  began  to  see  dimly  what  I 
wanted  him  to  do.  The  native  word  quoted  is  very 
similar  to  one  of  the  sounds  of  his  own  speech, 
which  means  "good"  or  "satisfaction."  The  vowel 
element  differs  in  them,  and  he  was  not  able  in  the 
time  he  was  under  tuition  to  change  them,  but  he 
distinguished  them  from  other  words. 

In  his  attempt  to  say  mamma  he  only  worked 
his  lips  without  making  any  sound,  although  he 
really  tried  to  do  so,  and  I  believe  that  in  the 
course  of  time  he  would  have  succeeded.  He  ob- 
served the  movement  of  my  lips,  and  tried  to  imi- 
tate them,  but  seemed  to  think  that  the  lips  alone 
produced  the  sound. 

With  jeu  he  succeeded  fairly  well,  except  that 
the  consonant  element  as  he  uttered  it  resembled 
"v"  more  than  "f,"  so  that  the  Sound  was  more 
like  vii  making  the  u  short  as  in  "nut."  It  was 
quite  as  perfect  as  most  people  of  other  tongues 
ever  learn  to  speak  the  same  word  in  French,  and 
if  it  had  been  uttered  in  a  sentence,  any  one  know- 
ing that  language  would  recognise  it  as  meaning 
fire. 

In  his  efforts  to  pronounce  wie  he  always  gave 
the  vowel  element  like  German  "u"  with  the 
umlaut,  but  the  "w"  element  was  more  like  the 
English  than  the  German  sound  of  that  letter. 

Taking  into  consideration  the  fact  that  he  was 
only  a  little  more  than  a  year  old,  and  was  in 
training  less  than  three  months,  his  progress  was 
all  that  could  have  been  desired,  and  vastly  more 
than  had  been  hoped  for.  Had  he  lived  until  this 
time,  it  is  my  belief  that  he  would  have  mastered 
these  and  other  words  of  human  speech  to  the 
satisfaction  of  the  most  exacting  linguist.  If  he  had 
only  learned  one  word  in  a  whole  lifetime,  he 
would  have  shown  at  least  that  the  race  is  capable 
of  being  improved  and  elevated  in  some  degree. 
(Garner,  1896,  pp.  96-97.) 

One  must  admit  that  this  author's  con- 
clusion, from  his  somewhat  discouraging 
efforts  to  teach  the  chimpanzee  Moses  to 
articulate  words,  seems  to  be  influenced  at 
least  as  much  by  wish  as  by  the  behavior 
of  the  animal. 

In  a  more  recent  contribution  to  the  dis- 
cussion of  speech  in  the  chimpanzee,  Garner 
to  the  last  consistently  defends  the  ability 
of  this  ape  to  speak  in  a  language  of  its 
own,  and  also,  within  limits,  to  learn  hu- 
man linguistic  elements. 


It  has  been  averred  that  apes  cannot  be  taught 
human  language  because  they  always  inhale  in 
their  endeavor  to  imitate  the  sounds  offered  them. 
The  fact  is  that,  when  the  ape  speaks  his  own 
language,  he  by  no  means  utters  his  sounds  by 
inhalation.  He  speaks  precisely  as  the  human  does, 
with  his  vocal  organs  used  humanly  and  with  the 
air  ejected  thru  the  glottis.  But  in  attempts  to  ut- 
ter human  speech  by  imitation,  apes  are  predis- 
posed to  inhale  instead  of  exhale.  This,  however, 
is  purely  because,  in  attempting  to  move  the  Hps 
as  they  see  the  teacher  to  move  his,  they  do  not 
quite  grasp  the  modus  operandi  of  what  they  do 
naturally  when  talking  on  their  own  account.  .  .  . 
(Garner,  1910,  pp.  522-523.) 

It  is  in  this  article  that  he  describes  the 
vocal  achievements  of  the  chimpanzee 
Suzie  who  was  subsequently  observed  also 
by  Gladden  (see  p.  303). 

In  an  earlier  chapter  (pp.  164-165)  the 
success  of  Furness  in  teaching  an  orang- 
outan  to  reproduce  intelligibly  certain  hu- 
man sounds  has  been  reported.  His  efforts 
were  extended  to  the  chimpanzee,  and  by 
observation  of  the  natural  processes  of  ar- 
ticulation, and  attempts  to  facilitate  the 
imitation  of  human  sounds  by  manipula- 
tion of  the  animal's  tongue  and  lips,  he  tried 
to  get  it  to  reproduce  simple  sounds.  The 
results,  which  were  almost  wholly  negative, 
and  his  conclusions,  Furness  has  thus  sum- 
marily stated: 

I  have  tried  persistently  for  five  years  to  teach 
my  surviving  chimpanzee  pupil  to  say  "mama" ; 
she  says  it,  but  very  poorly.  I  think  I  must  hon- 
estly say  it  is  a  failure.  Again  and  again  I  have 
tried  by  the  same  method  that  I  used  with  the 
orang-utan  to  teach  her  to  say  cup,  but  to  no 
avail.  On  the  whole  I  should  say  that  the  orang 
holds  out  more  promise  as  a  conversationalist  than 
does  the  chimpanzee;  it  is  more  patient,  less  ex- 
citable, and  seems  to  take  instruction  more  kindly. 
(Furness,  1916,  p.  285.) 

The  unique  observational  opportunities 
of  Kearton,  in  his  traveling  association 
across  Africa  with  a  young  chimpanzee,  pro- 
duced the  following.  "Toto  did  not  learn  to 
talk.  He  would  imitate  my  words  and  pro- 
duce sounds  to  which  he  attached  definite 
meanings.  But  I  do  not  claim  for  him  the 
gift  of  speech."  (Kearton,  1925,  p.  14.) 
Already  we  have  quoted  these  paragraphs 
in  another  connection,  and  with  apologies 
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for  the  repetition  we  desist  and  refer  the 
reader  to  page  284. 

The  results  of  systematic  attempt  by 
Yerkes  to  teach  a  highly  intelligent  chim- 
panzee to  reproduce  certain  words,  and  this 
observer's  tentative  conclusions  concerning 
vocalization  and  ability  to  learn  to  use 
meaningful  sounds,  are  presented  so  briefly 
in  the  original  report  that  we  doubt  our 
ability  to  do  better  than  reproduce  them. 

Vocal  reactions  are  frecjuent  and  varied  in  the 
young  chimpanzee,  but  speech  in  the  human  sense 
is  absent.  Although  the  animals  have  a  sound  pro- 
ducing apparatus  which  presumably  is  capable  of 
functioning  much  as  does  that  of  man,  there  is 
slight,  if  any,  tendency  to  imitate  sounds.  Chim 
and  Panzee  would  imitate  many  of  my  acts,  but 
never  have  I  heard  them  imitate  a  sound  and 
rarely  make  a  sound  peculiarly  their  own  in  re- 
sponse to  mine.  As  previously  stated,  their  imita- 
tive tendency  is  as  remarkable  for  its  specialization 
and  limitations  as  for  its  strength.  It  seems  to  be 
controlled  chiefly  by  visual  stimuH.  Things  which 
are  seen  tend  to  be  imitated  or  reproduced.  What 
is  heard  is  not  reproduced.  Obviously  an  animal 
which  lacks  the  tendency  to  reinstate  auditory 
stimuli — in  other  words  to  imitate  sounds — cannot 
reasonably  be  expected  to  talk.  The  human  infant 
exhibits  this  tendency  to  a  remarkable  degree.  So 
also  does  the  parrot.  If  the  imitative  tendency  of 
the  parrot  could  be  coupled  with  the  quality  of 
intelligence  of  the  chimpanzee,  the  latter  undoubt- 
edly could  speak.  For,  as  already  pointed  out,  it 
possesses  a  vocal  mechanism  comparable  with  that 
of  man,  and  also  a  type  and  degree  of  intelhgence 
which  would  enable  it  to  utilize  sounds  effectively 
for  purposes  of  speech. 

Chim  and  Panzee,  with  excellent  voices  and 
ability  to  produce  a  wide  range  and  a  great  variety 
of  sounds,  yet  exhibit  only  a  few  types  of  vocal 
reaction.  Certain  sounds,  it  is  true,  are  character- 
istic of  certain  situations,  as  for  example,  situations 
or  objects  which  are  desired  or  liked,  disliked  or 
resented,  avoided  or  feared,  and  so  on.  Our  obser- 
vations of  the  animals'  vocal  reactions,  our  de- 
scriptions of  them,  and  our  attempts  to  interpret 
them,  constitute  the  materials  for  the  remainder 
of  this  volume.  It  is  my  final  task  to  tell  of  sys- 
tematic efforts  to  teach  Chim  to  speak. 

After  short  acquaintance  with  the  animal  I  con- 
cluded that  he  would  be  an  unusually  good  sub- 
ject for  speech  tests.  Plans  were  therefore  formu- 
lated for  systematic  training. 

Thus  far  during  the  past  eight  months,  four 
methods  of  speech  instruction  have  been  tried,  and 
each  in  turn  abandoned  because  of  lack  of  positive 
results. 

In  one  wall  of  the  observation  room  at  Franklin, 


New  Hampshire,  a  small  hole  was  cut  to  permit 
pieces  of  banana  to  be  delivered  through  a  chute  to 
a  small  receiving  table  in  the  observation  room. 
My  thought  was  that  the  experimenter  by  going  to 
this  hole  from  time  to  time  and  making  such  a 
sound  as  "ba,  ba"  in  response  to  which  pieces  of 
banana  would  appear  on  the  table,  might  not  only 
attract  the  attention  of  Chim  to  the  relation  of 
the  sound  to  the  much  desired  fruit,  but  stir  him 
to  attempt  to  make  the  sound  on  his  own  account. 

Once  or  twice  a  day  for  a  period  of  some  two 
weeks  this  training  test  was  conducted.  Chim,  at 
first  greatly  interested  in  the  performance  and 
eager  to  get  pieces  of  banana,  gradually  lost  inter- 
est in  everything  except  the  food.  He  made  no 
attempt  to  reproduce  the  sound  and  the  method 
was  finally  abandoned  as  unsatisfactor}\ 

Some  weeks  later  a  box  was  constructed  in 
which  pieces  of  banana  could  be  held  ready  for 
delivery  on  a  little  shelf  or  table  at  the  base  of 
apparatus.  This  mechanism  was  arranged  so  that 
it  could  be  hung  on  the  wall  of  the  animal's  cage 
and  operated  at  will  by  the  experimenter.  Each 
day  at  a  stated  hour  the  observer  would  place  the 
apparatus  in  position,  having  loaded  it  in  advance 
with  six  pieces  of  banana  each  about  an  inch  in 
length,  and  would  call  Chim  to  attention.  With 
him  beside  the  apparatus  and  watching  intently, 
the  sound  "co,  co"  was  made  distinctly  and  em- 
phatically a  few  times,  whereupon  a  piece  of 
banana  suddenly  appeared  on  the  table.  Sometimes 
Chim  was  allowed  to  have  the  banana,  and  again 
the  experimenter  took  it  in  order  to  continue  his 
interest  and  attention,  and  if  possible  increase  his 
eagerness  for  the  reward.  Occasionally  this  pro- 
cedure induced  certain  lip  movements  seemingly 
in  imitation  of  those  of  the  experimenter.  Rarely, 
and  as  if  by  accident,  Chim  would  make  a  sound. 
Certain  slight  and  unconvincing  intimations  of  at- 
tempts to  make  sounds  when  facing  this  apparatus 
appeared.  The  training  test  was  continued  for  sev- 
eral weeks  with  regularity  but,  apart  from  the 
above  encouraging  signs,  with  negative  results. 

Another  type  of  device  consisted  of  a  board  on 
which  was  a  small  box  hinged  on  one  side  and 
provided  with  a  spring  which  when  released  would 
raise  the  box  and  uncover  a  banana.  This  box  had 
a  wire  mesh  cover  through  which  Chim  could  see 
the  banana. 

Having  placed  a  banana  in  the  apparatus  the 
experimenter  would  take  it  into  the  cage  and  hav- 
ing secured  Chim's  attention,  would  make  the 
sound  "na,  na"  distinctly  and  emphatically  a  few 
times,  thereupon  releasing  the  apparatus  so  that 
the  banana  was  uncovered.  Usually  the  observer 
seized  the  banana  and  began  to  eat  it,  thus  inten- 
sifying the  eagerness  of  the  animal.  In  the  second 
or  third  trial  Chim  was  allowed  to  get  the  banana 
and  eat  it  whether  or  not  he  made  a  sound.  This 
method  also,  although  tried  until  the  interest  of  the 
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animal  practically  disappeared,  yielded  wholly 
negative  results. 

The  experimenter  succeeded  in  training  him  to 
speak  for  food  as  a  dog  may  readily  be  taught  to 
do.  This  he  did,  however,  not  in  imitation  of  the 
trainer  but  to  secure  the  food. 

Throughout  the  period  of  observation  effort  was 
continually  made  to  interest  Chim  in  human 
speech  and  in  the  production  of  sounds.  He  was 
talked  to  a  great  deal  and  naturally  learned  to 
respond  properly  to  certain  sounds  or  if  not  to 
the  sounds  alone,  to  the  situations  which  they 
accompanied.  Occasionally  he  seemed  to  try  to 
talk  when  persons  were  talking  in  his  presence. 

Although  superficially  considered  these  speech 
training  tests  are  discouraging  they  have  served  to 
throw  valuable  light  on  certain  of  the  characteris- 
tics of  the  chimpanzee  and  have  made  possible  the 
formulation  of  problems  which  are  well  worth  ex- 
perimental attack.  (Yerkes  and  Learned,  1925,  pp. 
53-56.) 

Evidently,  despite  possession  of  a  vocal 
mechanism  which  closely  resembles  the  hu- 
man, and  tendency  to  produce  sounds  which 
vary  greatly  in  quality  and  intensity,  the 
chimpanzee  has  surprisingly  little  tendency 
to  reproduce  other  of  the  sounds  which  it 
hears  than  those  characteristic  of  the  spe- 
cies, and  very  limited  ability  to  learn  to 
use  new  sounds  either  affectively  or  idea- 
tionally. 

With  ability  to  understand  sounds  and  to 
react  appropriately,  the  case  is  far  different, 
for  the  evidence  is  abundant  and  convincing 
that  much  that  the  captive  chimpanzee 
hears  from  human  lips  is  meaningful  and 
may  under  favorable  circumstances  acquire 
association  with  appropriate  response.  We 
shall  cite  several  of  the  more  important 
contributions  to  this  particular  aspect  of 
the  problem  of  speech. 

The  comparative  psychologist  Romanes 
at  one  time  interested  himself  in  certain 
experiments  with  a  chimpanzee  in  London. 
As  evidence  of  the  creature's  high  order 
of  intelligence  he  especially  mentions  the 
understanding  of  spoken  language  and 
abihty  to  respond  appropriately  to  com- 
mands. Although  his  observations  bear  as 
directly  and  as  importantly  on  the  problem 
of  adaptation  as  on  that  of  ability  to  under- 
stand human  speech,  we  here  report  his 
principal  results  in  his  own  words. 


This  [intelligence],  [he  says],  is  conspicuously 
displayed  by  the  remarkable  degree  in  which  she 
is  able  to  understand  the  meaning  of  spoken  lan- 
guage— a  degree  which  is  fully  equal  to  that  pre- 
sented by  an  infant  a  few  months  before  emerging 
from  infancy,  and  therefore  higher  than  that  which 
is  presented  by  any  brute,  so  far  at  least  as  I  have 
met  with  any  evidence  to  show.  Nevertheless,  the 
only  attempts  that  she  makes  by  way  of  vocal 
response  are  three  peculiar  grunting  noises — one 
indicative  of  assent  or  affirmation,  another  (very 
closely  resembling  the  first)  of  dissent  or  negation, 
and  the  third  (quite  different  from  the  other  two) 
of  thanks  or  recognition  of  favours.  In  disposition 
she  is  somewhat  capricious,  though  on  the  whole 
good-humoured,  fond  of  her  keepers,  and  appar- 
ently never  tired  of  a  kind  of  bantering  play  which 
off  and  on  they  keep  up  with  her  continually.  By 
vocalizing  in  a  peculiar  monotone  (imitative  of 
the  beginning  of  her  own  "song"),  they  are  usu- 
ally able  to  excite  her  into  the  performance  of  a 
remarkable  series  of  actions.  First  she  shoots  out 
her  lips  into  the  well-known  tubular  forms  (de- 
picted in  Darwin's  Expression  of  the  Emotions,  p. 
141),  while  at  the  same  time  she  sings  a  strange 
howling  note,  interrupted  at  regular  intervals: 
these,  however,  rapidly  become  shorter  and  shorter, 
while  the  vocalization  becomes  louder  and  louder, 
winding  up  to  a  climax  of  shrieks  and  yells,  some- 
times accompanied  with  a  drumming  of  the  hind 
feet  and  a  vigorous  shaking  of  the  network  which 
constitutes  her  cage.  The  whole  performance  ends 
with  a  few  grunts. 

A  year  or  two  ago  it  occurred  to  me  that  I 
might  try  some  psychological  experiments  on  the 
intelHgence  of  this  animal.  .  .  . 

Having  enlisted  the  intelligent  cooperation  of 
the  keepers,  I  requested  them  to  ask  the  ape  re- 
peatedly for  one  straw,  two  straws,  or  three  straws. 
These  she  was  to  pick  up  and  hand  out  from 
among  the  litter  in  her  cage.  No  constant  order  was 
to  be  observed  in  making  these  requests,  but  when- 
ever she  handed  a  number  not  asked  for,  her  offer 
was  to  be  refused,  while  if  she  gave  the  proper 
number  her  offer  was  to  be  accepted,  and  she  was 
to  receive  a  piece  of  fruit  as  payment.  In  this  way 
the  ape  was  eventually  taught  to  associate  these 
three  numbers  with  their  names.  Lastly,  if  two 
straws  or  three  straws  were  demanded,  she  was 
taught  to  hold  one  straw  or  two  straws  in  her 
mouth  until  she  had  picked  up  the  remaining 
straw,  and  then  to  hand  the  two  straws  or  the 
three  straws  together.  This  prevented  any  possible 
error  arising  from  her  interpretation  of  vocal  tones 
— an  error  which  might  well  have  arisen  if  each 
straw  had  been  asked  for  separately.  (Romanes, 
1889a,  pp.  316-318.) 

Up  to  five  straws  this  experiment  suc- 
ceeded. 

We  should  not  wish  the  reader  to  infer 
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tliat  \\v  arc  convinced  of  the  reliability  of 
the  Romanes  observations.  Evidently  the 
ex|ierimental  work  was  done  without  the 
ordinary  precautions  and  controls,  and  it  is 
entirely  probable  that  secondary  cues  in- 
fluenced the  subject.  Nor  are  we  particu- 
larly impressed  by  Romanes'  statement 
concerning  the  understanding^  of  language, 
for  his  })osition  is  weak  from  lack  of  sup- 
porting evidence. 

For  a  young  captive  specimen  of  "Kulu- 
Kamba"  called  Suzie,  Garner  reports  un- 
derstanding of  some  twenty-five  words  and 
phrases  which  he  enumerates.  The  list  in- 
cludes such  commands  as  "Go  away!" 
"Take  your  cup!"  "Quick!"  "Wait!" 
"Drink!"  "Shake  hands!"  "This  lingual 
teaching  has  been  accomplished  within  six 
months,  altho  I  devoted  no  special  time  to 
the  teaching  of  any  particular  thing." 
(Garner,  1910,  p.  522.) 

And  referring  to  the  same  specimen. 
Gladden  reports  ability  to  respond  to  forty- 
three  commands,  in  which  eighty-one  words 
appear.  Of  the  commands  he  says  thirty-six 
were  usually  given  without  accompanying 
gesture.  He  also  lists  the  commands  which 
were  used.  They  are  typified  by:  "Stand!" 
"Take  hat!"  "Telephone!"  "Turn  on  the 
water!"  "Light  match!"  "Spank  dolly!" 
(1914,  p.  309.) 

By  the  use  of  wooden  forms  Furness 
taught  a  chimpanzee  the  letters  of  the  alpha- 
bet from  A  to  M.  By  name,  as  contrasted 
with  shape,  the  animal  is  said  not  to  distin- 
guish them  easily,  "except  where  the  letter 
sound  is  very  distinct:  B,  F,  H,  L,  M  seem 
to  be  easy  for  her  to  recognize  whereas  A,  K, 
E,  D,  C,  G  are  confusing.  When  asked  for 
the  letter  I  she  is  apt  to  mistake  it  for  her 
eye  to  which  she  points.  When  the  letters 
are  drawn  the  same  size  and  width  with 
chalk  on  a  blackboard  or  printed  in  black 
on  white  cards  she  fails  to  recognize  them." 
(Furness,  19 16,  p.  286.)  And  by  way  of 
generalization,  this  observer  adds: 

As  to  a  comprehension  of  the  connection  of 
spoken  words  with  objects  and  actions,  both  the 
orang-utan  and  chimpanzee,  I  think,  exceed  any 
of  our  domestic  animals;  both  of  my  anthropoids 


have  been  able  to  understand  what  is  said  to 
them,  more  intelligently  than  any  professionally 
trained  animals  I  have  ever  seen.  CP.  285.) 

It  is  a  matter  of  common  observation 
among  zoological-garden  '"keepers"  and 
also  among  the  trainers  of  chimpanzees, 
that  their  charges  learn  not  only  to  obey 
many  commands,  but  also  to  understand 
in  a  measure  many  other  things  that  they 
hear.  Sheak  (1-917,  pp.  309-310)  reports 
two  tests  of  understanding  of  oral  com- 
mand without  accompanying  gesture.  In 
one  case  the  subject  was  commanded  to  put 
on  its  hat,  in  the  other  to  hand  the  trainer 
a  cup.  The  orders  were  obeyed.  Such  in- 
stances seem  of  trivial  importance,  but 
when  multiplied  a  hundredfold,  as  might 
readily  be  done  by  adding  to  recorded  ob- 
servations those  which  hold  conspicuous 
place  in  the  memory  of  observers,  they  be- 
come significant. 

In  the  Abreu  colony  it  is  obvious  that 
many  of  the  chimpanzees  attach  meaning  to 
various  words  and  phrases  which  designate 
objects  and  acts.  There  is  no  record  avail- 
able, but  Madam  Abreu  herself  is  entirely 
certain  that  her  charges  in  varying  degrees 
understand  much  that  she  says  to  them  (see 
Yerkes,  1925,  pp.  165  ff.). 

Thus  far  we  have  considered  only  the 
ability  of  the  chimpanzee  to  understand 
human  speech  or  its  elements.  Equally  im- 
portant is  the  evidence  of  intercommunica- 
tion. In  another  connection  (p.  279)  we 
have  quoted  Kohler  to  the  effect  that  no  less 
through  bodily  attitude,  pose,  and  gesture, 
than  through  vocalization,  chimpanzees  un- 
derstand one  another.  Here,  we  would  again 
mention  the  observations  of  Rothmann  and 
Teuber  (191 5)  and  their  wholly  pertinent 
and  we  believe  correct  conclusion  that  other 
modes  of  expression  are  of  even  greater  im- 
portance in  intercommunication  than  is  vo- 
calization. Relevant  also  is  Passemard's 
(1927,  p.  248)  description  of  intercom- 
municational  behavior  antecedent  to  co- 
operative action,  as  quoted  on  page  371. 

It  would  indeed  be  difficult  to  exaggerate 
the  practical  importance  of  attitude,  panto- 
mime, gesture,  and  other  forms  of  behav- 
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ioral  symbolism  in  the  daily  life  of  the  chim- 
panzee. The  literature  abounds  in  examples 
of  such  forms  of  finguistic  behavior.  Kohler, 
for  instance,  taught  certain  of  his  subjects 
to  point  to  a  desired  object,  food-containing 
box,  and  to  tap  it  in  indication  of  decision 
that  it  contained  something  they  wished  to 
have  (1918,  p.  41).  And  the  same  author 
mentions  in  various  of  his  works,  hand 
grasping,  movements  of  the  'head,  arms,  and 
extremities,  as  additional  instances  of  ges- 
ture language.  In  our  own  subjects  we  have 
observed  not  only  such  activities  as  this 
author  specifically  mentions,  but  also  forms 
of  bodily  contact  and  a  considerable  variety 
of  limb  and  extremity  poses  and  move- 
ments. Some  of  these  we  have  described 
(Yerkes  and  Learned,  1925,  p.  32,  e.g.),  but 
the  major  part  of  our  observations  are  un- 
published. We  would  especially  emphasize 
the  conspicuousness  of  such  forms  of  be- 
havior, their  importance  for  our  under- 
standing of  the  mental  life  of  chimpanzees, 
and  the  suggestion  that  if  a  language  can 
be  developed  by  them  it  is  more  likely  to  be 
constituted  of  visual  or  kinaesthetic  than 
of  auditory  elements. 

The  varied  materials  which  we  have  had 


at  command  and  which  we  have  critically 
reexamined  and  evaluated,  justify,  we  be- 
lieve, the  statement  which  we  have  made 
elsewhere  in  response  to  the  question.  Do 
the  apes  speak?  We  should,  however,  in  this 
connection  substitute  the  word  chimpanzee 
for  ape. 

Everything  seems  to  indicate  that  their  vocaliza- 
tions do  not  constitute  true  language,  in  the  sense 
in  which  Boutan  uses  the  term.  Apparently  the 
sounds  are  primarily  innate  emotional  expressions. 
This  is  surprising  in  view  of  the  evidence  that  they 
have  ideas,  and  may  on  occasion  act  with  insight. 
We  may  not  safely  assume  that  they  have  nothing 
but  feelings  to  express,  or  even  that  their  word- 
like sounds  always  lack  ideational  meaning.  Per- 
haps the  chief  reason  for  the  ape's  failure  to  de- 
velop speech  is  the  absence  of  a  tendency  to 
imitate  sounds.  Seeing  strongly  stimulates  to  imi- 
tation; but  hearing  seems  to  have  no  such  effect. 
I  am  inclined  to  conclude  from  the  various  evi- 
dences that  the  great  apes  have  plenty  to  talk 
about,  but  no  gift  for  the  use  of  sounds  to  repre- 
sent individual,  as  contrasted  with  racial,  feelings 
or  ideas.  Perhaps  they  can  be  taught  to  use  their 
fingers,  somewhat  as  does  the  deaf  and  dumb  per- 
son, and  thus  helped  to  acquire  a  simple,  nonvocal, 
"sign  language."  (Yerkes,  1925,  pp.  179-180.) 

Speechlessness  notwithstanding,  inter- 
communication is  highly  complex  and  use- 
ful in  the  chimpanzee. 


CHAPTER  TWENTY-FIVE 
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OFTEN  contrasted  with  the  life  of 
feeling  (affection)  is  that  of  sensi- 
bility and  intellection.  They  are  ap- 
parently at  one  time  different  forms  and 
again  different  aspects  of  awareness.  Doubt- 
less we  frequently  do  violence  to  the  facts 
by  divorcing  the  one  from  the  other  in  de- 
scription. Yet  separate  consideration  of 
these  two  supremely  important  forms  or 
aspects  of  experience  and  behavior  often  is 
logically  necessary  and  practically  desir- 
able. We  have  found  such  to  be  the  case  in 
this  work.  Having,  then,  in  previous  chap- 
ters assembled  available  data  on  the  life  of 
feeling  and  its  behavioral  expressions,  we 
would  offer  in  the  remaining  chapters  on  the 
chimpanzee:  first,  an  account  of  its  sensory 
and  perceptual  relations  to  environment, 
and  second,  similar  description  of  aspects 
of  intellection  and  adaptation.  The  task 
promises  to  be  more  agreeable  than  in  case 
of  the  gibbon  and  orang-outan,  because  in 
this  instance  much  is  known  concerning 
receptivity  and  adaptivity. 

BRAIN 

Since  the  experiential  and  behavioral 
phenomena  which  we  purpose  to  consider 
are  manifestly  dependent  on  the  functioning 
of  the  central  nervous  system  and  its  re- 
ceptors, conductors,  and  effectors,  it  is  ap- 
propriate to  consider  briefly  the  status  of 
knowledge  of  these  structures  in  the  chim- 
panzee, and  also  to  inquire  whether  in  this 
instance  neurology  has  been  developed  to 
an  extent  which  renders  it  conspicuously 
useful  to  the  psychobiologist.  Prior  to  the 
appearance  of  the  contribution  of  Tilney 
(1928)  our  answer  to  this  question  would 
have  been  a  qualified  no;  now  it  is  a  simi- 
larly qualified  yes. 

As  previously,  and  in  accordance  with 
the  principle  which  we  have  attempted  to 


follow  consistently  throughout  this  work, 
we  shall  eschew,  in  favor  of  our  special 
task,  attempt  to  describe  the  nervous  sys- 
tem and  shall  present  merely  certain  gen- 
eral statements  and  references  to  preemi- 
nently important  informational  sources  and 
bibliographies. 

From  the  time  of  Traill,  who  in  182 1  (pp. 
33-37)  in  a  few  sentences  described  charac- 
teristic features  of  the  brain  and  nerves  of 
the  chimpanzee,  the  marked  similarity  of 
this  primate's  nervous  system  to  that  of 
man  has  been  recognized.  But  at  the  same 
time  it  has  been  assumed  that  the  brain  of 
the  gorilla  is  even  more  like  that  of  man. 
Prevalent  opinion  is  thus  expressed  by 
Sonntag: 

The  brain  [of  the  chimpanzee]  is  larger  than 
that  in  the  Orang,  and  smaller  than  that  in  the 
Gorilla.  The  characters  are  very  variable,  and  it 
is  only  by  examining  many  specimens  that  one  can 
come  to  the  conclusion  that  the  Gorilla's  brain 
most  approaches  that  of  Man.  (1924,  p.  288.) 

The  cerebral  coefficients  supplied  by 
Mollison  (1914-15,  p.  394),  and  presented 
on  our  page  167,  are  contradictor}'  of  the 
prevalent  morphological  opinion,  since  they 
indicate  as  order  of  decreasing  magnitude: 
orang-outan,  chimpanzee,  gorilla.  As  the  re- 
sults of  studies  in  structural  and  functional 
neurology,  behavior,  and  comparative  psy- 
chology are  examined,  numerous  contradic- 
tions become  apparent.  Tilney  (1928),  it  is 
true,  strongly  supports  on  morphological 
grounds  prevalent  opinion.  Nevertheless  it 
must  be  admitted  that  it  is  by  no  means 
definitely  established  that  the  brain  of  the 
gorilla,  in  its  finer  structure  and  functions, 
most  closely  resembles  that  of  man.  Our 
own  behavioral  observations  suggest  rather 
that  the  chimpanzee  may  rank  above  it. 

Concerning  the  brain  of  the  chimpanzee 
Tilney  remarks  that  it  is  larger  than  that  of 


NERVOUS  SYSTEM  AND  RECEPTIVITY 


the  orang-outan,  smaller  than  that  of  go- 
rilla, and  of  its  configuration: 

The  pattern  and  appearance  of  the  cerebral 
hemisphere  in  the  chimpanzee  may  be  said  to  be 
that  of  a  human  brain  in  miniature.  With  a  few 
notable  exceptions,  the  convolutional  design  of  this 
anthropoid  corresponds  closely  to  that  of  man, 
and  might  easily  be  mistaken  for  the  latter  were 
it  not  for  its  diminutive  size,  actually  being  about 
one-quarter  the  volume  of  the  human  brain.  The 
characterization  of  the  chimpanzee's  hemisphere  as 
a  human  miniature  applies  equally  to  the  other 
two  great  anthropoid  apes.  The  chimpanzee,  how- 
ever, does  retain  marks  of  its  inherent  primitive- 
ness  which  are  considerably  more  pronounced  than 
in  the  case  of  the  gorilla,  although  less  defined 
than  in  the  orang.  A  careful  comparison  of  all  the 
markings  on  the  surfaces  of  the  endbrain  and  the 
brain  stem  would  almost  certainly  place  the  chim- 
panzee below  the  gorilla  and  somewhat  above  the 
orang-outang.  (Tilney,  1928,  II,  567.) 

And  of  the  cerebellum  this  author  states 
that  both  in  form  and  dimensions  it  seems 
to  be  intermediate  between  that  of  man 
and  gorilla,  on  the  one  hand,  and  of  the 
higher  monkeys,  on  the  other  (p.  571).  Un- 
hesitatingly Tilney  ranks  the  chimpanzee 
between  orang-outan  and  gorilla  in  human- 
oid  characters  of  brain. 

Keith  (1896,  pp.  250-251)  offers  a  con- 
venient synopsis  of  the  neurology  of  the 
chimpanzee  and  a  bibliography.  In  other  of 
his  publications  (1895,  1899)  may  be  found 
data  on  growth,  volume,  and  weight  of  the 
brain  in  chimpanzee  and  comparisons  with 
gorilla.  Following  in  the  path  broken  by 
Keith,  but  with  less  accuracy,  skill,  and  in- 
sight, Sonntag  gives  a  brief  account  of  the 
structure  of  the  nervous  system  (1923,  pp. 
402-418),  and  elsewhere  a  synopsis  and  ex- 
tensive bibliography  (1924,  pp.  273  ff., 
especially  pp.  281,  288).  The  latter  serves 
as  bibliographic  source  to  the  year  1923, 
and  the  work  of  Tilney  (1928)  to  date. 

Among  the  few  notable  contributions  to 
the  functional  neurology  of  the  chimpanzee 
and  of  obvious  importance  to  the  psycho- 
biologist  are  the  experimental  studies  of  the 
motor  cortex  by  Grunbaum  and  Sherring- 
ton (1903)  and  by  Ley  ton  and  Sherrington 
(191 7).  Pertinent  are  the  following  obser- 


vations and  reflections  of  these  investiga- 
tors: 

Owing  to  their  lesser  remoteness  from  human 
type  it  seems  more  possible  in  regard  to  the  an- 
thropoid than  to  monkeys  such  as  macaque  to  in- 
fer the  animal's  mental  attitude  at  various  times. 
A  point  which  impressed  us  repeatedly  was  the 
seeming  entire  ignorance  on  the  part  of  the  animal, 
on  its  awakening  from  an  ablation-experiment,  of 
any  disability  precluding  its  performance  of  its 
willed  acts  as  usual.  Surprise  at  the  failure  of  the 
limb  to  execute  what  it  intended  seemed  the  ani- 
mal's mental  attitude,  and  not  merely  for  the  first 
few  minutes,  but  for  many  hours.  It  was  often 
many  hours  before  repeated  and  various  failures 
to  execute  ordinary  acts  contributory  to  climbing, 
feeding,  etc.,  seemed  to  impress  gradually  upon  the 
animal  that  the  Hmb  was  no  longer  to  be  relied 
upon  for  its  usual  services.  The  impression  given 
us  was  that  the  forerunning  idea  of  the  action  in- 
tended was  present  and  as  definitely  and  promptly 
developed  as  usual.  All  the  other  parts  of  the 
motor  behaviour  in  the  trains  of  action  coming 
under  observation  seemed  accurate  and  unimpeded 
except  for  the  role,  as  executant,  of  the  particular 
limb  whose  motor  cortex  was  injured.  And  there 
seemed  to  be,  and  to  persist  for  some  time,  a 
mental  attitude  of  surprise  at  the  want  of  fulfil- 
ment of  that  part  of  an  act  which  had  been  ex- 
pected to  occur  as  usual.  The  surprise  seemed  to 
argue  unfulfilled  expectation,  and  defect  in  the 
motor  execution  rather  than  in  the  mental  exe- 
cution of  the  act,  raising  the  question  whether  the 
function  of  part  of  the  cortex  ablated  in  such 
cases  be  not  indeed  infra-mental.  (Leyton  and 
Sherrington,  191 7,  p.  206.) 

The  highly  generalized,  inferential,  and 
interpretative  accounts  of  the  functional 
significance  of  the  primate  nervous  system 
offered  by  G.  ElHot  Smith  (1924,  pp.  135- 
154)  and  F.  Wood  Jones  (19 16,  pp.  149- 
195),  if  considered  solely  from  the  van- 
tage point  of  present  knowledge  of  the 
functional  neurology  and  psychobiology  of 
the  anthropoid  apes,  appear  to  transcend 
observationally  established  fact.  Their  dis- 
cussions, however,  are  crowded  with  sug- 
gestions and  also  with  question-provoking 
assertions,  and  the  reader  will  not  readily 
mistake  them  for  primary  sources  of  fact. 

Before  passing  from  consideration  of  the 
structure  of  the  nervous  system  to  phe- 
nomena of  sensory  life,  we  should  exhibit 
present  knowledge  of  the  structure  of  re- 
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cej)tive  mechanisms.  As  reference  sources 
we  have  discovered  no  more  satisfactory 
authorities  than  Keith  and  vSonntag,  previ- 
ously cited.  Xor  have  we  found  detailed  and 
otherwise  serviceable  structural  descrip- 
tions of  any  of  the  chief  types  of  sense 
organ  whose  presence  in  the  chimpanzee  is 
recognized,  such  as  the  eye,  ear,  organs  of 
touch,  smell,  and  taste.  Doubtless  several 
other  varieties  exist,  but  they  have  thus  far 
failed  of  identification.  It  seems  strange,  as 
one  considers  the  biological  prominence  of 
the  chimpanzee,  that  its  receptors  should 
not  have  been  described  accurately  and  in 
detail  as  in  case  of  the  corresponding  hu- 
man structures. 

THE  SENSES 
Except  for  the  sense  of  sight,  there  exists 
no  strictly  scientific  literature  on  recep- 
tivity and  sensibility  in  the  chimpanzee. 
Mention  of  one  or  another  mode  of  sense 
appears  in  several  publications,  but  these 
descriptive  statements  are  casual,  vague, 
impressionistic,  and  in  most  instances  al- 
most valueless.  We  cite  below  a  few  ex- 
amples, partly  for  historical  reasons  and 
partly  to  indicate  the  transition  from  the 
nonscientific  status  of  work  to  the  approxi- 
mately scientific. 

In  Traill's  account  of  the  chimpanzee 
(182 1,  pp.  38-39)  is  to  be  found  crude  de- 
scription of  certain  receptors,  but  no  sug- 
gestion of  the  role  of  these  structures  in  the 
life  of  the  organism.  By  contrast,  Warwick 
(1832,  p.  307)  offers  trivial  evidence  of  the 
utility  of  sight  and  smell,  and  Broderip 
(1835,  p.  161)  offers  a  typical  bit  of  de- 
scription as  evidence  of  sensibility.  We  pre- 
sent the  facts. 

Broderip  presented  to  a  young  captive 
animal,  in  turn,  his  ungloved  hand  with  a 
ring  on  one  finger  and  a  gloved  hand.  The 
specimen,  Tommy,  examined  these  objects 
with  interest  and  thoroughness. 

His  sight  and  his  ordinary  touch  seemed  to 
satisfy  him  in  the  case  of  a  natural  surface,  but, 
as  it  appeared  to  me,  he  required  something  more 
to  assure  his  senses  when  an  artificial  surface  [the 
glove]  was  presented  to  him ;  and  then  he  applied 
the  test  of  his  teeth. 


The  observer  might  naturally  have  con- 
cluded his  description  with  the  inferential 
statement  that  the  senses  of  sight,  touch, 
smell,  and  taste  served  as  examining  agen- 
cies. 

Precisely  such  contributions  to  knowledge 
of  the  sensory  life  appear  throughout  the 
literature.  They  suggest,  but  certainly  do 
not  prove,  that  the  chimpanzee  is  equipped 
with  modes  of  sense  similar  to  the  human, 
and  in  a  few  instances  they  seem  to  justify 
the  surmise  that  one  or  other  of  these  modes 
is  at  least  as  acute  as  in  man. 

It  will  be  recalled  from  our  previous  ref- 
erence in  connection  with  the  senses  of  the 
gibbon  (p.  82)  that  Pocock  (1905,  p.  180) 
infers  from  the  large  size  of  the  external  ear 
in  the  chimpanzee  and  gibbon  that  the 
sense  of  hearing  is  probably  more  acute 
than  in  case  of  the  smaller-eared  and  also 
more  retiring  and  sedentarv  orang-outan 
and  ororilla.  This  author  even  sugsests  that 
size  of  the  ear  and  corresponding  impor- 
tance of  the  sense  of  hearing  are  correlated 
with  timidity.  Of  course,  apart  from  other 
and  more  definitely  established  evidence 
concerning  hearing,  we  may  not  safely  ac- 
cept Pocock's  suggestion  nor,  indeed,  even 
suspect  that  this  mode  of  sense  is  more 
highly  developed  in  the  chimpanzee  than 
in  the  orang-outan  or  gorilla. 

The  Canary  Island  Anthropoid  Station 
enabled  Rothmann  and  Teuber  (19 15.  pp. 
lo-ii)  to  make  far  more  important  con- 
tribution to  characterization  of  the  senses 
of  the  chimpanzee  than  had  previously  ap- 
peared in  the  literature.  Yet  even  this  mxust 
be  considered  preparatory  to  scientific  in- 
quiry. These  authors  characterize  sight  and 
hearing  as  particularly  keen,  smell  as  more 
useful  if  not  also  more  highly  developed 
than  in  man,  taste  as  undoubtedly  well  de- 
veloped, and  touch  as  very  extensively  em- 
ployed in  the  examination  and  investigation 
of  environment.  One  gathers  the  impression 
from  this  contribution,  and  also  from  the 
publications  of  Kohler  which  subsequently 
appeared  as  a  result  of  work  in  the  same  sta- 
tion, that  the  sensory  equipment  of  this 
great  ape  is  in  general  strikingly  like  the 
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human,  although  it  may  in  certain  definite 
respects  differ  significantly  therefrom.  The 
authors,  as  well-trained  investigators,  write 
guardedly,  conservatively,  and  with  discreet 
reservations,  except  as  they  have  in  their 
possession  reasonably  definite  and  reliable 
data  of  direct  observation.  It  happens  that 
Rothmann  and  Teuber  obtained  relatively 
few  such  data,  whereas  Kohler,  as  will  later 
appear,  gathered  an  unprecedentedly  im- 
portant assemblage  of  observations  as  his 
contribution  to  this  particular  aspect  of  the 
life  of  the  chimpanzee. 

Belonging  in  this  general  characterization 
of  chimpanzee  sensibility  is  the  following 
impression  by  Kearton  of  the  importance 
of  sight  and  hearing  in  his  specimen  Toto. 

He  was  also  helpful  in  other  ways.  His  eyesight 
was  far  sharper  than  that  of  a  man,  and  he 
proved  himself  an  excellent  scout.  My  own  eyes 
are  accustomed  to  the  jungle,  and  I  do  not  often 
need  field-glasses  to  find  the  animals  which  I  then 
stalk  until  I  am  near  enough  to  use  the  camera. 
But  Toto's  eyes  were  far  surer  than  mine,  and 
often  he  would  give  me  warning  and  show  me  the 
direction  to  take. 

Once  while  we  were  out  together  Toto  and  I 
were  resting  under  a  little  bush  near  some  rocks. 
Before  sitting  down  I  had,  as  I  thought,  made 
sure  that  there  was  nothing  within  sight  that  I 
wanted  to  photograph,  so  that  I  could  rest  with- 
out fear  of  missing  valuable  opportunities.  Sud- 
denly Toto  stood  upright,  thumping  his  chest  ex- 
citedly, and  turning  to  me  with  a  little  grunt,  as 
if  to  say,  "Be  careful!  Be  careful!"  But  I  could 
see  nothing.  I  examined  every  inch  of  the  grass  in 
front  of  us,  but  nothing  was  visible.  I  took  my 
glasses  and  studied  the  ground  ahead  more  thor- 
oughly. Then,  fully  one  hundred  and  fifty  yards 
away,  I  saw  four  tiny  dark  specks  just  showing 
above  the  grass.  They  were  the  tips  of  the  horns 
of  a  pair  of  deer. 

In  the  jungle  Toto  was  always  on  the  alert. 
Probably  he  had  learnt  caution  from  the  dangers 
of  life  in  his  world  of  the  tree-tops,  when  often  a 
young  monkey  who  strayed  carelessly  on  the 
ground  would  disappear  for  ever.  Toto  was  sus- 
picious of  everything  that  he  did  not  know  for 
certain  to  be  friendly.  (Kearton,  1925,  pp.  33-35.) 

What  modes  of  sense  Toto  depended 
upon  for  detection  of  the  hidden  lion  (see 
quotation,  p.  288)  in  the  adventure  which 
Kearton  has  so  vividly  described,  we  do  not 
know.  It  may  naturally  be  inferred  that 
sight,  hearing,  and  smell  contributed. 


Comparable  with  the  statements  of  Kear- 
ton, because  based  upon  general  observa- 
tion of  young  specimens,  are  those  of 
Yerkes  and  Learned. 

I  have  not  given  special  attention  to  problems 
of  sensibility  in  Chim  and  Panzee  and  the  follow- 
ing statements  are  only  roughly  descriptive  of  the 
animals'  equipment.  Undoubtedly  the  sensory 
equipment  of  Chim  and  Panzee  was  excellent  and 
in  general  comparable  in  usefulness  to  that  of  the 
normal  man.  Vision  is  clearly  the  dominant  sense. 
Smell  is  used  frequently  and  effectively  as  a  guid- 
ing sense,  especially  in  locating  and  testing  foods. 
Touch,  taste,  and  kinesthetic  sensibility  are  also 
important. 

The  use  of  vision,  ever  impressive,  varied  greatly 
from  time  to  time  and  with  the  two  individuals. 
Chim,  always  alert  and  interested  in  everything 
within  the  reach  of  his  senses,  seemed  never  to 
tire  of  watching  objects.  Panzee,  on  the  contrary, 
seemed  indifferent  to  most  aspects  of  her  varied 
surroundings.  When  riding  in  an  automobile  Chim 
would  sit  up  at  attention  almost  continuously, 
looking  at  objects  both  near  and  distant  and  tak- 
ing keen  interest  and  satisfaction  in  appearances 
and  happenings  about  him.  Panzee  was  more  likely 
to  attend  only  to  unusual  appearances  or  events 
and  to  those  which  for  one  reason  or  another 
compelled  interest  or  action.  Similarly  in  case  of 
distant  vision,  Chim  was  interested,  Panzee  was 
not.  He  has  repeatedly  been  seen  to  gaze  intently 
from  the  hilltop  pasture  into  the  river  valley  or 
to  the  distant  mountains.  (Yerkes  and  Learned, 
1925,  p.  38.) 

A  highly  generalized  account  of  the 
senses  of  the  anthropoid  apes,  based  on 
recorded  facts  as  well  as  the  unpublished 
observations  of  the  writer,  may  be  found, 
in  the  description  of  the  Abreu  primate 
colony  (Yerkes,  1925,  pp.  98-100). 

At  this  point  one  might  justly  observe 
that  knowledge  of  the  senses  or  of  recep- 
tivity and  its  behavioral  correlates  in  the 
chimpanzee  is  discouragingly  vague  and  in- 
adequate as  basis  for  guidance  in  the  ex- 
perimental study  of  social  relations,  adap- 
tations, and  other  aspects  of  life.  This  is 
our  conviction,  but  we  also  are  convinced 
that  it  would  be  entirely  unfair  to  the  facts 
to  leave  the  reader  with  this  unalleviated 
impression,  for  it  happens  that  in  the  case 
of  vision  certain  really  admirable  experi- 
mental studies  have  provided  additional 
and  invaluable  information.  We  propose, 
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therefore,  in  tlie  followin*^  l><i^es,  to  examine 
systematically  and  in  order,  the  principal 
modes  of  sense,  beginning  with  vision  and 
continuing  through  hearing,  touch  and  tem- 
perature sensitivity,  smell  and  taste,  to  pain 
and  other  specific  forms  of  discomfort. 

COLOR  VISION 
By  varied  evidence  the  primacy  of  vision  in 
the  life  of  the  chimpanzee  is  indicated.  It 
is  commonly  assumed  that  chromatic  as  well 
as  nonchromatic  vision  exists  and  that  there 
is  marked  ability  to  perceive  and  discrimi- 
nate size  and  form.  But  critical  examination 
of  the  literature  shows  that  the  existence  of 
these  visual  and  perceptual  capacities  has 
been  established  during  the  last  decade.  Of 
general  interest  are  the  questions:  Can  the 
chimpanzee  see  and  react  to  colors?  Is  its 
color  vision  like  that  of  man?  Taking  our 
cue  from  this,  we  shall  examine  first  the 
studies  of  chromatic  vision. 

In  the  early  writers  frequently  appear  re- 
marks about  interest  in  colors  and  tend- 
ency to  use  colored  objects  for  decorative 
purposes  or  for  play.  Typical  of  these  ob- 
servations is  the  statement  of  Warwick 
(1832,  p.  307):  "The  Chimpanzee,  in  par- 
ticular, was  attracted  by  the  brilliancy  of 
colours,  always  getting  up  on  the  approach 
of  any  female  whose  dress  was  distinguished 
by  the  gaiety  of  its  hues." 

Evidently  such  descriptive  statements 
have  little  value  and  no  bearing  whatever 
on  the  problem  of  the  existence  of  color 
vision,  since  reaction  may  have  been  caused 
by  other  forms  or  aspects  of  visual  stimu- 
lation than  that  resulting  from  wave  length 
of  light.  We  therefore  pass  immediately 
to  the  consideration  of  efforts  to  demon- 
strate experimentally  either  the  presence  or 
the  absence  of  chromatic  vision. 

Effort  was  made  by  Romanes  to  test,  in 
the  London  captive  Sally,  ability  to  dis- 
criminate colors  and  to  associate  certain 
sounds  with  colored  objects.  His  own  de- 
scription of  procedure  and  results  is  ideally 
clear,  concise,  and  quotable. 

The  only  other  direction  in  which  I  have  thus 
far  subjected  the  Chimpanzee  to  psychological  ex- 


periment has  been  in  that  of  attempting  to  teach 
her  the  names  of  colours.  It  appeared  to  me  that  if 
I  could  once  succeed  in  getting  her  thoroughly  well 
tf)  know  the  names  of  black,  white,  red,  green,  or 
blue,  a  possible  basis  might  have  been  laid  for 
many  further  experiments  wherein  these  five 
colours  could  have  been  used  as  signs  of  artificially 
associated  ideas.  The  result,  however,  of  attempt- 
ing to  teach  her  the  names  of  colours  has  been  so 
uniformly  negative,  that  I  am  disposed  to  think 
the  animal  must  be  colour-blind.  It  is  perhaps  de- 
sirable to  state  the  facts  which  have  led  me  to 
entertain  this  their  most  probable  interpretation. 

The  method  adopted  in  these  experiments  was 
to  obtain  from  the  importers  of  oriental  matting  a 
number  of  brightly  and  uniformly  coloured  pieces 
of  straw — each  piece  being  either  white,  black,  red, 
green,  or  blue.  Offered  the  straws  two  by  two  of 
different  colours  on  each  occasion,  the  ape  was  in- 
vited to  select  the  straw  of  the  colour  named  from 
the  one  whose  colour  was  not  named,  and,  of 
course,  on  choosing  correctly  was  rewarded  with  a 
piece  of  fruit.  In  this  way  she  quickly  learnt  to 
distinguish  between  the  white  straws  and  the 
straws  of  any  other  colour;  but  she  never  could 
be  taught  to  go  further.  Now  the  distinction  be- 
tween the  white  straws  and  the  straws  of  any 
other  colour  is  a  distinction  which  can  be  drawn 
by  an  eye  that  is  colour-blind;  and  from  the  fact 
that  the  ape  is  always  able  to  perceive  this  dis- 
tinction (she  will  search  long  and  patiently  for  a 
straw  of  any  colour  when  told  that  it  occurs 
somewhere  in  the  general  litter  of  white  straws 
constituting  her  bed,  and  eventually  pick  it  out), 
while  she  cannot  be  taught  to  distinguish  any  of 
the  others,  I  conclude  that  her  failure  in  this  re- 
spect is  not  due  to  any  want  of  intelligence,  but  to 
some  deficiency  in  her  powers  of  colour-perception. 
(Romanes,  1889a,  pp.  320-321.) 

Without  indicating  the  nature  of  the 
evidence  on  which  he  bases  the  conclusion, 
Keith  (1899,  P-  298)  reports  of  the  captive 
called  Johanna  that  "she  appears  to  be 
colour-blind."  Naturallv  neither  the  state- 
ment of  Keith  nor  the  results  of  Romanes 
may  be  accepted  as  conclusive. 

With  a  young  chimpanzee  Garner  (1900, 
p.  139)  made  certain  tests  of  color  vision 
which  convinced  him  that  colors  could 
readily  be  distinguished  "if  the  shades  were 
pronounced."  His  observations  are  inciden- 
tal and  insigniiicant,  whereas  by  contrast 
those  of  Furness,  who  employed  colored 
blocks  and  ribbons,  are  worthy  of  serious 
consideration.  As  much  because  of  its 
methodological  sisfnificance  as  its  results  we 
recommend  the  rereading  of  our  pertinent 
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quotation  on  page  173  as  introduction  to  the 
following: 

When  the  chimpanzee  knew  the  three  colors 
[red,  blue,  and  yellow]  distinctly  both  by  name 
and  by  sight  a  new  set  of  twenty-four  was  given 
to  her,  but  this  time  there  were  four  each  of  vio- 
let, blue,  green,  yellow,  orange  and  red.  It  was 
decidedly  unexpected  to  find  that  she  readily  ap- 
preciated the  difference  of  these  new  tints  and  at 
the  end  of  the  first  lesson  was  able  to  build  up  all 
the  blocks  in  separate  colors,  although  the  tone  of 
coloring  of  the  green  and  the  blue,  and  the  yellow 
and  the  orange  were  very  much  the  same.  My 
chimpanzee,  at  least,  has  an  appreciation  of  color 
distinct  from  tone.  (Furness,  1916,  pp.  288-289.) 

Mention  has  been  made  of  these  several 
naturalistic  and  experimental  observations 
chiefly  to  exhibit  the  contradictoriness  and 
inconclusiveness  of  results.  We  may  safely 
assert  that  up  to  19 16  the  existence  of  color 
vision  in  the  chimpanzee  had  not  been  defi- 
nitely proved,  because  in  any  or  all  of  the 
experiments  reported,  brightness  or  inten- 
sity of  the  stimulus,  instead  of  hue,  may 
have  determined  the  response. 

We  now  turn  to  more  thoroughgoing  in- 
vestigations. Kohler  (1918),  in  the  Canary 
Island  Anthropoid  Station,  with  the  pre- 
cautions of  a  trained  observer  and  experi- 
mentalist, studied  the  behavior  of  the 
chimpanzee  in  relation  to  chromatic  stimuli. 
Circumstances  unfortunately  precluded  the 
use  of  spectral  lights  and  also  of  standard- 
ized colored  papers  as  stimuU.  But  un- 
daunted by  these  difficulties  and  disadvan- 
tages, the  investigator  prepared  red,  blue, 
and  yellow  pigmented  surfaces,  the  light 
from  which  he  describes  as  highly  saturated. 
Resources  were  lacking  to  measure  either 
the  range  of  wave  lengths  or  the  energy- 
values  of  the  stimuli  used. 

The  three  colors  named  above  were  used 
in  pairs,  and  intermediate  hues  were  ob- 
tained by  means  of  an  electrically  actuated 
color  mixer.  Thus,  for  example,  for  the  first 
series  of  experiments,  the  following  pairs  of 
stimuli  were  obtained  by  utilization  of  blue, 
red,  and  mixtures  thereof:  Stimulus  A  con- 
sisted of  360°  of  blue;  B,  270°  blue  +  90° 
red;  C,  200°  blue -f  160°  red;  D,  100° 
blue  +  260°  red;  E,  30°  blue  +  330°  red 


(19 1 8,  p.  65).  With  this  series  of  chromatic 
stimuli  it  was  possible  for  the  investigator 
to  present  to  a  subject  for  discrimination 
and  choice,  pairs  of  colors  ranging  from 
blue,  through  several  intermediate  hues,  to 
red. 

The  procedure  of  experimentation  was 
essentially  as  follows.  On  a  table  two  simi- 
lar wooden  boxes  were  placed.  In  the  front 
of  each  box  there  had  been  cut  a  circular 
window.  Behind  each  window  a  color  mixer 
was  located  to  provide  chromatic  stimulus. 
In  each  case  the  stimulus  area  was  approxi- 
mately ten  centimeters  in  diameter,  and 
the  distance  between  centers  of  stimulus 
areas  was  eighteen  centimeters.  In  each 
box,  back  of  the  color  mixer  and  completely 
hidden  from  the  subject,  was  a  food  recep- 
tacle. In  any  given  experiment  one  of  these 
receptacles  contained  food  and  the  other 
was  empty.  The  food-containing  receptacle 
was  associated  with  what  is  designated  as 
the  positive  stimulus — the  one  to  be  chosen 
by  the  animal  in  order  that  the  food  may  be 
obtained  as  reward — whereas  the  empty  re- 
ceptacle was  associated  with  the  negative 
stimulus. 

The  chimpanzee  subject,  in  accordance 
with  previous  training  in  similar  forms  of 
experiment,  was  required  to  indicate  choice 
of  the  one  or  the  other  color  by  pointing  to 
it  with  a  stick  or  by  laying  the  stick  upon 
the  box  which  contained  the  positive  color. 
Naturally  the  animal  was  so  placed  in  rela- 
tion to  the  table  and  boxes  that  it  could  not 
reach  them  with  its  hands  but  must  of  ne- 
cessity indicate  its  response  by  use  of  the 
stick. 

Four  chimpanzees  were  used  as  subjects 
in  these  color-vision  experiments.  Two  were 
tested  with  blue,  red,  and  mixtures  thereof, 
and  the  other  two  with  yellow  and  red  or 
mixtures  thereof.  The  conditions  in  the  sev- 
eral experiments  were  varied  somewhat, 
since  it  was  the  purpose  of  the  investigator 
to  study  other  aspects  of  response  in  addi- 
tion to  those  included  in  color  vision. 

The  first  subject  observed  failed  after 
two  hundred  and  fifty  experiments,  which 
extended  over  fourteen  days,  to  discrimi- 
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nale  ht'tvveeii  stimuli  H  and  ("  ( hlue-rt'd 
and  red-blue)  and  consistently  to  choose  C, 
the  dark  red  color,  in  order  to  obtain  the 
reward.  Evidently  baffled  and  discouraged 
the  animal  worked  complainingly  and  un- 
willingly. Finally  she  adopted  a  method  of 
response  which  rendered  continuation  of 
work  useless.  Quickly  and  without  observa- 
tion or  endeavor  to  discriminate  and  select 
the  positive  stimulus,  she  would  place  the 
stick  on  one  of  the  boxes,  usually  the  one 
at  her  left.  Kohler  adds  that  in  subsequent 
experiments  this  animal  usually  exhibited 
marked  preference  for  the  stimulus  at  her 
left  whenever  she  was  baffled  or  found  it 
peculiarly  difficult  to  discriminate  (191 8,  p. 
67). 

On  the  assumption  that  the  colors  were 
too  nearly  alike  for  easy  discrimination  and 
choice,  stimulus  D  was  substituted  for  C. 
Almost  immediately,  states  Kohler,  correct 
response  appeared,  and  in  the  first  fifteen 
experiments  only  four  mistakes  occurred. 

Having  thus  demonstrated  discrimina- 
tion  of  these  two  chromatic  stimuli,  the  in- 
vestigator, in  order  to  exclude  the  possi- 
bility of  choice  by  brightness  instead  of  by 
hue,  reversed  the  brightness  relations.  Previ- 
ously D  had  been  the  brighter;  now  B  was 
rendered  so.  Despite  this  change  the  sub- 
ject continued  to  choose  D  correctly  (p. 
69). 

Subsequently  several  other  pairs  of 
stimuli  were  tested  and  the  work  was  ex- 
tended to  a  second  subject,  with  the  final 
result  that  Kohler  satisfied  himself  of  the 
presence  of  red-blue  vision  in  the  chim- 
panzee. 

Under  essentially  similar  conditions  of 
experimentation,  but  with  the  substitution 
of  yellow  for  blue,  in  a  yellow-red  series 
(p.  80),  the  existence  of  color  vision  was 
still  further  tested,  with  positive  results. 

The  work  of  Kohler  is  subject  to  vari- 
ous adverse  criticisms  because  of  the  rela- 
tively limited  control  of  stimuli  and  the  lack 
of  physical  measurements  thereof.  Never- 
theless, it  is  clear  that  his  observations 
definitely  indicate,  even  if  they  do  not  ab- 
solutely prove,  the  existence  of  blue-vellow- 


red  vision  in  the  chimpanzee.  Fortunately 
we  are  helped  still  further  toward  definite 
and  critical  decision  regarding  the  conclu- 
siveness of  these  experiments  by  the  com- 
parable observations  of  Kohts  which  we 
shall  now  report. 

Kohts  has  investigated  with  thorough- 
ness the  characteristics  of  vision  in  the 
chimpanzee.  Her  publications  are  valuable 
also  because  of  her  discussions  of  method 
and  of  the  attitude  and  modes  of  response 
exhibited  by  her  subject  in  varying  obser- 
vational situations.  Apart  from  a  German 
summary  of  her  chief  publication  (1923) 
and  a  resume  published  in  French  (1928), 
her  reports,  as  thus  far  published,  are  in 
Russian  (Kohts,  192 1,  1923),  but  a  critical 
review  and  digest  of  the  studies  of  chimpan- 
zee vision  has  been  published  in  English 
(Yerkes  and  Petrunkevitch,  1925).  Since 
we  doubt  our  ability  to  improve  on  the  re- 
viewers' description  of  the  methods  and 
results  of  this  investigation  with  respect 
either  to  clarity  or  brevity,  w^e  quote  as  fol- 
lows and  somewhat  at  length.  It  is  pertinent 
to  remark  that  the  few  paragraphs  quoted 
represent  the  content  of  more  than  three 
hundred  pages  of  the  author's  text. 

It  should  be  noted  at  the  outset  that  this  work 
was  carried  on  under  relatively  unfavorable  condi- 
tions since  Russia  was  cut  off  from  natural  sources 
of  scientific  aid.  In  her  preface  the  author  states 
that  she  was  compelled  to  limit  her  work  to  a 
single  chimpanzee,  and  it  was  impossible  to  obtain 
a  series  of  color  samples  of  standardized  intensity 
and  the  Bradley  series  of  neutral  stimuU.  She  indi- 
cates her  intention  of  continuing  her  work  until 
she  has  made  "an  exact  psychological  analysis  of 
the  facts  which  the  experiments  have  brought  out 
and  expressed  them  in  psychological  terms." 

Initially  Mrs.  Kohts  undertook  to  study  visual 
discrimination  in  loni  through  the  establishment 
of  auditorv-visual-motor  associations  and  the  de- 
velopment of  a  visual-motor  response  to  an  au- 
ditory stimulus  as  a  conditioned  reflex.  The  experi- 
ment involved  the  presentation  of  achromatic 
stimuli  in  the  form  of  white  and  black  surfaces 
and  naming  by  the  experimenter  of  the  particular 
stimulus  or  object  to  be  selected  and  handed  over 
by  the  animal.  This  procedure  used  through  five 
hundred  experiments  yielded  negative  results  in 
that  the  auditory  impression  (name  of  object  to 
be  selected)  was  not  associated  with  the  visual 
impression.  It  was  demonstrated  nevertheless  that 
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Fig.  102.  Mrs.  Kohts  experinientinfr  with  the  chinipaiizet-  "l( 


N.  Kohts,  192^ 


the  animal  could  distinguish  readily  black  from 
white.  Although  this  particular  method  and  its 
results  demand  small  space  for  description,  they 
are  extraordinarily  significant  in  that  they  indicate 
extreme  difference  in  the  values  of  auditory  and 
visual  stimuli  for  the  chimpanzee. 

An  important  by-product  of  this  initial  method 
of  experimentation  was  the  discovery  that  the 
temperament  as  well  as  the  intellectual  equipment 
of  the  animal  must  be  taken  into  account  in  plan- 
ning and  executing  experiments.  loni  objected 
strenuously  to  sitting  quietly  before  the  experi- 
ment table.  When  forced  by  the  investigator  to 
face  the  experimental  situation  he  screamed  loudly 
with  wide-open  jaws  and  arms  raised  and  out- 
stretched. His  sole  desire  seemed  to  be  for  freedom 
and  play.  The  observer  early  decided  that  oppor- 
tunity for  play  could  be  effectively  used  as  incen- 
tive and  reward  for  work  in  the  experiment.  She 
therefore  used  as  reward  throughout  her  investiga- 
tion, opportunity  to  play  games  of  which  the 
young  chimpanzee  is  especially  fond,  involving 
chasing,  catching,  and  wrestling.  Punishment  was 
not  used,  save  as  prolonged  sitting  at  the  experi- 
mental table  was  disagreeable  to  the  ape.  Indeed, 
after  he  had  made  several  incorrect  choices  the 
utterance  of  the  word  "wrong"  by  the  experi- 
menter would  induce  an  expression  of  sadness 
sometimes  accompanied  by  protrusion  of  the  lips 
and  crying.  Success  in  the  experiment  resulted 


speedily  in  freedom  for  play  activity  whereas  fail- 
ure came  to  mean  continuation  of  unpleasant 
effort. 

Another  important  result  of  the  method  of  nam- 
ing was  the  discovery  that  loni  reacted  correctly 
when  from  a  group  of  stimuli  he  was  repeatedly 
asked  to  select  the  same  object.  This  circumstance, 
Mrs.  Kohts  says,  induced  her  to  try  the  following 
method  in  studying  visual  discrimination. 

The  chimpanzee  was  placed  before  a  table  on 
which  two  or  more  objects  were  offered  for  dis- 
crimination and  choice.  On  the  opposite  side  of 
the  table  sat  the  experimenter.  The  animal  was  re- 
quired to  make  its  choice  by  selecting  an  object 
identical  in  one  or  more  respects  with  a  sample 
shown  by  the  experimenter. 

This  method  of  "choice  from  sample,"  although 
not  entirely  new  in  comparative  psychology,  has 
never  been  used  systematically,  extensively,  and 
with  the  degree  of  critical  elaboration  which  Mrs. 
Kohts'  work  exhibits. 

The  method  involves  (i)  presentation  of  sam- 
ple object  as  symbol  of  experimenter's  command 
to  select  from  the  objects  on  the  table  one  like  it, 
(2)  search  by  animal  for  desired  object,  and  (3) 
recognition  of  right  object  (or  failure  to  discover 
it)  and  handing  of  same  to  the  experimenter. 

The  experimental  situation  which  was  created 
and  utilized  under  the  title  "choice  from  sample" 
offers  peculiar  risks  of  error.  This  the  observer 
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fully  realized  and  endeavored  to  remedy.  All  ex- 
perienced investigators  will  suspect  that  the  chim- 
panzee's choices  were  inevitably  influenced,  con- 
sciously or  unconsciously,  by  the  observer.  Mrs. 
Kohts  in  asserting  that  this  was  not  the  case  pre- 
sents the  following  types  of  evidence:  (i)  Inde- 
pendent use  by  loni  of  the  ability  discovered  to 
him  by  the  experiment — the  spontaneous  and  in- 
dependent use  of  his  knowledge  beyond  the  ex- 
perimental situation;  (2)  successful  reactions  with 
different  experimenters  despite  change  in  locality, 
time  of  work,  and  surroundings;  (3)  successful 
reaction  when  the  object  to  be  selected  was  hid- 
den in  a  large  group  of  similar  objects;  (4)  con- 
fusion of  animal  and  sometimes  refusal  to  work 
when  conditions  of  discrimination  were  changed, 
as  for  example,  in  selection  in  accordance  with 
number  instead  of  color.  This,  it  is  stated,  occurred 
despite  prolonged  experimentation  and  "the  lively 
wish  of  the  experimenter  for  success";  (s)  marked 
improvement  as  a  result  of  previous  practice  with 
similar  problems;  (6)  change  in  rapidity  and  ease 
of  solution  corresponding  to  change  in  complexity 
of  problem;  (7)  presentation  by  the  animal  of 
unforeseen  and,  by  the  experimenter  unexpected, 
independent  thoughtful  solutions  of  problems; 
(8)  choice  of  identical  object  on  the  basis  of 
kinaesthetic  instead  of  visual  stimuH — objects  to 
be  selected  from  being  concealed  in  a  bag  tightly 
closed  around  the  arm  of  the  chimpanzee. 

Whether  or  not  the  investigator  succeeded 
ideally  in  guarding  against  the  direct  influence  of 
the  experimenter,  it  is  entirely  clear  that  she  was 
aware  of  the  risk  and  ingeniously  controlled  and 
checked  her  observations.  There  can  be  no  doubt 
that  the  results  are  highly  valuable  qualitatively 
considered  and  that  other  values  are  even  more 
seriously  affected  by  the  nature  of  the  specific 
stimuli  than  by  the  proximity  of  the  observer. 

In  commenting  further  on  the  characteristics  of 
this  relatively  new  method  of  studying  visual  dis- 
crimination, the  author  particularly  invites  atten- 
tion to  the  plasticity  of  the  method — the  possibility 
of  endless  variation  in  form  and  content  of  prob- 
lem, the  avoidance  of  repetition  in  successive  ex- 
periments and  consequent  escape  from  the  auto- 
matic and  stereotyped  in  experimental  setting  and 
in  response.  The  stimuli  can  be  varied  readily  in 
place  of  presentation,  relative  position,  form,  time 
of  exposure,  number,  arrangement,  and  so  on. 
Similarly  the  object  to  be  selected  may  be  placed 
in  varying  relations  to  surrounding  objects.  The 
relation  between  the  animal  and  the  experimenter 
likewise  is  plastic  and  is  comparable,  Mrs.  Kohts 
thinks,  to  a  kind  of  conventional  speech.  "This 
relation  gave  in  these  experiments  a  natural  and 
direct  means  of  discovering  in  a  short  time  and 
without  difficulty  the  highly  varied  elementary  in- 
tellectual abilities  of  the  chimpanzee  and  the  limits 
of  their  possible  development." 

In  a  surprisingly  short  time,  the  author  goes  on 


to  say,  there  were  carried  out  by  this  method  ex- 
periments on  the  discrimination  of  achromatic 
and  chromatic  stimuli,  recognition  of  manifold 
planimetric  and  stereometric  figures,  discrimina- 
tion of  different  volumes  and  surfaces — length, 
breadth,  and  height,  recognition  of  combinations 
of  colors,  letters  and  pictures.  Furthermore,  certain 
modification  of  the  method  threw  definite  light  on 
elementary  abstraction,  and  changes  in  the  per- 
formance of  the  animal  consequent  on  modification 
of  experimental  conditions  supplied  a  v'aluable 
criterion  for  the  evaluation  of  factors  which  either 
favored  or  hindered  the  solution  of  a  given  prob- 
lem. Thus  the  method  tended  to  reveal  the  psycho- 
logical nature  of  the  chimpanzee's  behavior. 

It  proved  no  easy  task  to  accustom  and  train 
loni  to  the  method  of  choice  from  sample.  The 
task  was  tedious  and  it  evidently  required  patience, 
resourcefulness,  and  ingenuity  on  the  part  of  the 
observer.  But  once  he  had  succeeded  in  adapting 
himself  to  the  requirements  of  the  experimental 
situation  work  proceeded  with  gratifying  rapidity 
and  success.  Mrs.  Kohts  describes  at  great  length 
her  experimental  procedure,  phases  of  the  animal's 
relation  to  the  procedure,  and  the  methodological 
steps  which  eventually  led  her  to  valuable  infor- 
mation concerning  visual  discrimination,  abstrac- 
tion, and  emotional  behavior. 

The  method  of  experimentation  having  been 
perfected  and  the  animal  thoroughly  accustomed 
to  it,  ability  to  discriminate  the  primary  colors 
and  the  degree  and  extent  of  ability  to  discrimi- 
nate similar  hues  were  in  turn  investigated.  In  all 
of  these  visual  experiments  stimulus  was  supplied 
by  a  pigmented  reflecting  surface.  The  conditions 
are  therefore  incapable  of  exact  physical  descrip- 
tion and  the  reader  for  approximate  knowledge  of 
the  colored  papers  used  must  be  referred  to  the 
color  charts  of  the  report. 

In  summing  up  the  results  of  her  extended 
study  of  visual  discrimination,  the  author  states 
that  her  analysis  of  behavior  indicates  that  in  his 
selection  of  chromatic  stimuli  loni  depends  upon 
hue  and  not  upon  brightness.  Chromatic  stimuli 
which  are  closely  similar  in  hue  but  differ  con- 
siderably in  chroma  or  saturation  are  more  easily 
distinguished  by  the  chimpanzee  than  are  stimuli 
which  differ  sharply  in  brightness  or  intensity  but 
are  closely  similar  in  chroma.  Mrs.  Kohts  believes 
that  she  has  demonstrated  that  hue  is  more  im- 
portant than  brightness  in  the  natural  color  dis- 
crimination and  selection  of  the  chimpanzee.  She 
thus  briefly  summarizes  her  principal  conclusions : 

(1)  The  chimpanzee  is  able  to  distinguish  and  dis- 
criminate colors  of  both  halves  of  the  spectrum ; 

(2)  correct  discrimination  occurs  in  the  simul- 
taneous presentation  of  colors  in  groups  of  two  to 
twentv;  (3)  the  degree  of  accuracy  in  the  dis- 
crimination of  forty  chromatic  stimuli  tested  de- 
pends upon  the  relative  nearness  in  hue  of  the 
simultaneously  presented  stimuli;  (4)  the  relative 
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brightness  of  the  chromatic  stimuli  does  not  in- 
fluence the  discrimination;  (5)  achromatic  stimuli 
with  the  exception  of  white  and  black  are  not  as 
well  distinguished  by  the  chimpanzee  as  are  chro- 
matic stimuli.  (Yerkes  and  Petrunkevitch,  1925, 
pp.  101-105.) 

Although  the  experiments  of  Kohts  are 
subject  to  the  same  fundamental  adverse 
criticisms  as  those  of  Kohler,  namely,  that 
the  chromatic  stimuli  were  neither  perfectly 
controllable  nor  described  in  terms  of  physi- 
cal measurement,  in  a  type  of  experimental 
situation  very  different  from  that  used  by 
Kohler,  Kohts  employed  a  much  greater 
number  and  variety  of  chromatic  stimuli 
and,  it  would  seem,  took  more  varied  pre- 
cautions to  control  her  experiments  and  to 
avoid  erroneous  conclusions.  Nevertheless, 
her  results  are  substantially  in  accord  with 
those  of  Kohler,  and  it  consequently  seems 
entirely  justifiable  to  state  that  the  chim- 
panzee, as  indicated  by  careful  study  of 
visual  response  in  five  individuals,  possesses 
color  vision  similar  to,  if  not  actually  identi- 
cal with,  the  human.  Whereas  Kohler  made 
no  measurements  of  limits  or  range  of  sensi- 
tiveness, acuity,  and  fineness  of  discrimina- 
tion in  the  color  reactions  of  the  chimpan- 
zee, the  experiments  of  Kohts  contribute 
importantly  to  our  knowledge  of  these  as- 
pects of  vision.  Hence  it  would  appear  that 
her  work,  and  particularly  that  on  color 
vision,  is  first  in  importance  because  of 
reliability  and  extent  of  the  information 
supplied. 

Finally,  it  should  be  remarked  that  the 
reader  who  by  the  Russian  text  is  discour- 
aged from  examination  of  Kohts's  volume, 
will  nevertheless  be  able  to  learn  much  from 
careful  study  of  its  numerous  illustrations 
of  the  chimpanzee  at  work,  of  apparatus 
and  the  experimental  situation,  from  plates 
which  reproduce  the  color  stimuli  and  com- 
binations of  colors  utilized  in  the  investiga- 
tion, and  from  the  excellent  summaries  in 
French  and  German. 

For  the  first  time  in  our  present  task  of 
exposition,  examination  of  methods  and  re- 
sults in  the  study  of  some  particular  aspect 
of  the  reactive  capacity  of  the  chimpanzee 


has  enabled  us  to  run  the  gamut  from 
entirely  uncontrolled,  casual,  and  impres- 
sionistic observations  and  descriptions  of 
behavior  to  thoroughgoing,  systematic  in- 
vestigation under  controlled  conditions  and 
with  critically  scrutinized  and  rigorously 
checked  results  and  conclusions.  Whereas 
heretofore  our  tentative  conclusions  have 
usually  rested  upon  more  or  less  obviously 
unsatisfactory  data,  in  case  of  chimpanzee 
color  vision  we  have  the  rare  good  fortune 
of  an  assemblage  of  carefully  observed 
responses. 

NONCHROMATIC  VISION 

In  man,  two  series  or  systems  of  visual  sen- 
sation are  known:  color  sensations  and  light 
sensations,  or  chromatic  and  nonchromatic. 
The  first  includes  all  sensations  of  color, 
and  the  second,  sensations  of  white,  gray, 
and  black.  A  totally  color-blind  person 
experiences  only  sensations  of  light  (non- 
chromatic).  But  the  reverse  condition,  light 
blindness,  associated  with  color  vision,  has 
never  been  discovered.  Hence  we  ordinarily 
infer  the  existence  of  both  systems  of  sen- 
sation when  the  presence  of  color  vision  has 
been  demonstrated. 

Many  observers  have  noted  the  respon- 
siveness of  the  chimpanzee  to  nonchromatic 
stimuli,  and  it  may  be  stated  with  assur- 
ance that  the  animal  possesses  fairly  well- 
developed  light  vision  and  is  capable  of  re- 
sponding appropriately  to  what  we  desig- 
nate as  sensations  of  white,  gray,  and  black. 
However,  to  the  systematic,  intensive,  and 
extensive  investigations  of  Kohler  (191 5, 
1918)  and  Kohts  (1921,  1923,  1928)  we 
owe  almost  all  definite  information  con- 
cerning the  characteristics  of  chimpanzee 
vision.  These  authors  have  demonstrated 
ability  to  discriminate  nonchromatic  stimuli 
and  have  roughly  compared  the  importance 
of  such  with  the  contrasted  ability  to  re- 
spond to  chromatic  stimuli.  As  we  have 
previously  stated,  Kohts  concludes  that 
achromatic  stimuli,  with  the  exception  of 
the  extremes  white  and  black,  are  not  so 
readily  distinguished  by  the  chimpanzee  as 
are  chromatic.  Neither  of  these  investiga- 


A  STUDY  OF  AXTHROrOTD  LIFF: 


[03.  "loni"  matching  sample  object  in  the  experimenter's  hand.  From  X.  Kohts,  1923. 


tors  has  made  measurements  of  the  range 
and  acuity  of  sensitiveness  to  Hght  which 
would  render  comparison  with  correspond- 
ing human  data  possible. 

By  way  of  general  summary  it  may  be 
stated,  on  the  basis  of  reliable  observations, 
that  the  chimpanzee  possesses  two  sorts  of 
visual  sensitiveness,  the  nonchromatic  and 
the  chromatic,  and  further  that  both  light 
and  color  vision  are  well  developed  by  com- 
parison with  conditions  existing  in  other 
infrahuman  animals.  Certain  additional  im- 
portant facts  concerning  visual  function  we 
shall  present  under  the  topic  perception. 

For  modes  of  sense  other  than  vision, 
available  information  is  extremely  meager 
and  obviously  unreliable.  No  careful  natu- 
ralistic or  experimental  studies  have  been 
reported,  and  where  we  might  hope  for  com- 
pleteness of  description,  accuracy,  and  pre- 


cision, we  discover  only  vague  impression- 
istic fragments  of  description.  But  in  order 
to  present  consensus  of  opinion,  even  where 
facts  are  few,  and  to  refer  to  such  informa- 
tional sources  as  we  have  discovered,  we 
shall  now  devote  a  few  paragraphs  to  each 
of  the  principal  sense  modes  which  is  at- 
tributed to  the  chimpanzee:  hearing,  touch, 
temperature,  smell,  taste,  and  pain. 

HEARING 

No  one  who  has  carefullv  observed  chim- 
panzees in  freedom  or  in  captivitv  can 
doubt  the  keenness  and  biological  impor- 
tance of  hearing.  But  answers  are  not  avail- 
able to  such  interesting  questions  as:  Does 
this  sense  rank  next  in  importance  to  vi- 
sion? Or,  are  the  chemical  senses  smell  and 
taste  more  highlv  developed?  How  do  the 
characteristics  of  chimpanzee  hearing  com- 


NERVOUS  SYSTEM  AND  RECEPTIVITY 


Fig.  104.  Completion  of  response  whose  beginning  is  recorded  in  fig.  103. 


pare  with  our  own?  When  we  consider  the 
amount  of  attention  that  has  been  given  to 
chimpanzees  through  the  centuries,  it  seems 
almost  incredible  that  we  should  be  unable 
to  answer  such  questions,  should,  in  fact, 
know  almost  nothing  concerning  so  obvious 
and  also  so  essential  a  sense  as  hearing. 

Structural  information,  as  usual,  we  note 
only  in  passing.  There  is  a  paucity  of  this 
also.  Yet  in  Traill  (1821),  Schwalbe  (1891, 
1915),  and  Sonntag  ( 1923,  1924)  are  found 
certain  contributions  to  morphological  de- 
scription of  the  ear,  and  in  the  latter  espe- 
cially a  digest  of  the  literature  and  a  use- 
ful bibliography.  We  therefore  refer  the 
reader  more  particularly  to  Sonntag  (1923, 
pp.  416-417,  and  1924,  pp.  315-317). 

As  we  frecjuently  have  had  occasion  to 
state  in  other  connections,  so  here,  there  is 
a  superabundance  of  general  and  seemingly 


unsubstantiated  inferential  statements  con- 
cerning hearing.  A  single  example  will  suf- 
fice to  illustrate  the  point.  We  have  selected 
Warwick  as  exhibit.  This  author  from  brief 
observation  (quoted  by  us  on  page  169)  of 
the  behavior  of  a  chimpanzee  and  an  orang- 
outan  in  captivity  concluded  that  in  both 
hearing  was  remarkably  acute. 

Not  all  naturalists  are  as  free  with  in- 
ferential descriptions  as  is  Warwick.  For 
the  sake  of  contrast  we  would  cite  the  re- 
cent descriptions  of  Kearton,  who  wisely, 
as  we  believe,  refrains  from  attempting  to 
specify  the  sense  mode  or  modes  which  may 
have  functioned  in  certain  situations.  Thus, 
for  example,  in  his  account  of  the  detection 
by  Toto  of  the  near  presence  of  a  lion,  the 
observer  refrains  from  inferential  analysis 
or,  in  other  words,  from  telling  what  he  did 
not  know.  In  this  particular  instance  prob- 
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ably  several  sense  modes  were  involved: 
vision,  hearing,  smell  possibly,  and  perhaps 
yet  others. 

Experiments  on  chim|)anzee  audition  are 
conspicuous  by  their  absence.  We  have 
found  no  noteworthy  contributions  of  fact 
in  the  writings  of  Kohler,  Kohts,  or  any 
other  of  the  chief  contributors  to  the  litera- 
ture, and  we  conclude  that  this  animal's 
hearing  is  virtually  a  terra  incognita  to  the 
psychobiologist. 

TOUCH  AND  TEMPERATURE 

These  modes  of  sense  are  only  casually 
mentioned.  There  is  no  single  contribution 
which  may  be  characterized  as  scientific. 
Sensitiveness  to  touch,  contact,  pressure, 
and  also  to  cold  and  warmth,  is  observable. 
Yet,  strange  to  say,  there  appears  to  be  no 
systematic  account  of  the  receptors,  range, 
acuity,  or  characteristic  forms  of  response 
for  these  undoubtedly  existing  modes  of 
sense. 

Certain  pertinent  morphological  state- 
ments which  indicate  among  other  things 
that  organs  of  touch  probably  exist  in  the 
skin  of  the  hands  and  feet  are  presented 
by  Schlaginhaufen  (1905,  pp.  663-665) 
and  Sonntag  (1923,  pp.  417-418). 
^  Report  is  made  by  Kohts  (1921)  on  the 
)  ability  of  her  subject  loni  to  identify,  by 
/    touch,  objects  which  were  hidden  from  view 

V  in  a  bag.  From  our  own  observations  we 

should  affirm  the  existence  of  well-devel^ 
oped  touch  and  temperature  sensitiveness^ 
but  should  infer  from  the  behavior  of  the 
animal  and  also  the  structural  condition  of 
the  skin,  thaMhe3e-sensesj)robably  arejess 
l^ejrin^xbjrnpanzee  thanjiwnah . 

SMELL  AND  TASTE 

"The  organs  of  taste  differ  little  from  the 
human.  The  tongue  is Jarge  ajid_j[eshy^_as_ 
in  man,  and  its  surface  is  covered  with 
numerous  papillae."  Thus  wrote  Traill  more 
than  a  century  ago  (1821,  pp.  38-39).  This 
morphological  beginning  seems  not  to  have 
stimulated  progress,  for  we  have  failed  to 
discover  in  our  informational  sources,  sum- 


mary descri{)tions  of  chemical  receptors  or 
indeed  references  to  pertinent  literature. 

General  observation  establishes  the  ex- 
istence of  smell  and  taste  in  the  chimpanzee 
and  suggests  that  each  sense  mode  is  of  very 
considerable  practical  importance  in  the 
daily  life  of  the  animal.  The  statement  is 
frequently  made  that  objects  are  examined, 
tested,  and  their  food  value  determined  by 
the  use  of  smell,  taste,  touch,  and  vision. 
Whether  either  or  both  of  the  chemical 
senses  is  more  important  in  this  connection 
than  vision  is  not  known. 

From  their  observations  in  the  Canarv' 
Island  Anthropoid  Station,  Rothmann  and 
Teuber  (191 5,  p.  11)  assert  that  smell  is 
more  important  for  the  chimpanzee  than 
for  man,  and  that  taste  also  is  undoubtedly 
well  developed.  Of  a  mature  female  speci- 
men of  the  Tschego  it  is  said  that  she 
sweated_profusely  and  that  the  secretion 
hadj^JypcaII^lBegro]3oirAlthough  this 
observation  may  have  no  sensory  signifi- 
cance, the  resemblance  jtetweea-theJiody 
odor  of__tH£__chinip^anzee  and  that  of  the 
Negro_suggests  possibly^jruitiuL-Iines^f 
geneticjn^uir  y . 

Although  Kohler's  experimental  investi- 
gations of  the  senses  were  concentrated  on 
vision,  he  had  occasion  to  note  the  func- 
tioning of  other  senses  and  in  his  reports 
has  offered  certain  information  concerning 
them.  Thus,  for  example,  of  the  sense  of 
smell,  he  says  that  on  the  basis  of  anatomi- 
cal conditions  as  well  as  on  his  observations 
of  behavior,  it  is  to  be  inferred  that  this 
sense  mode  is  even  less  well  developed  than 
in  man.  The  chimpanzee,  he  states,  when  at 
least  sixty  centimeters  distant  from  the  ob- 
ject, is  unable  to  perceive  and  localize  the 
odor  of  a  bit  of  apple,  orange,  or  grape.  We 
do  not  understand  from  this  investigator's 
description  that  the  animal  is  necessarily 
incapable  of  smelling  the  fruit,  but  instead 
that  it  is  unable  to  localize  it  as  coming 
from  the  one  or  the  other  of  two  adja- 
cent boxes  sixty  centimeters  away  ( Kohler, 
1915,  p.  28).  That  we  have  correctly  inter- 
preted Kohler  as  believing  that  the  sense 
of  smell  is  verv  poorlv  developed  in  the 
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chimpanzee  is  further  indicated  by  his  re- 
marks concerning  the  possible  use  of  this 
sense  in  locating  buried  food. 

That  the  outcome  of  these  tests  with  chimpan- 
zees cannot  be  attributed  to  the  sense  of  smell 
needs  no  further  elaboration.  Anthropoids  have 
this  sense  to  a  very  limited  degree ;  a  hidden  pear, 
tomato,  or  the  like  (the  kind  of  fruit  we  used),  is 
not  smelt  a  couple  of  decimetres  away.  And  yet  in 
the  last  test  the  animals  ran  immediately  and 
straight  to  practically  the  correct  spot.  (Kohler, 
1925,  p.  292,  footnote.) 

So  positive  was  this  observer  that  smell  is 
poorly  developed  in  the  chimpanzee  that  in 
his  buried-food  experiment  he  took  no  pre- 
cautions whatever  to  eliminate  odor  as  a 
directive  influence. 

While  we  should  agree  with  Kohler,  on 
the  basis  of  our  own  observational  data, 
that  the  acuity  of  smell  is  low,  we  suspect 
that  he  underestimates  both  degree  of  de- 
velopment and  importance  in  the  life  of  the 
organism,  and  we  are  inclined  to  believe, 
and  tentatively  state,  that  in  all  probability 
both  smell  and  taste  in  the  chimpanzee  are 
comparable  in  keenness  and  usefulness  with 
like  modes  of  sense  in  man. 

PAIN 

Only  a  few  vague  and  valueless  references 
to  indications  of  pain  or  physical  discom- 
fort appear  in  the  literature  and  we  do  not 
know  of  a  single  significant  statement  con- 
cerning pain  as  mode  of  sense.  Concerning 
the  behavior  of  a  chimpanzee  which  some- 
times fell  heavily  to  the  ground  when  per- 
forming acrobatic  tricks,  Kohler  remarks: 
The  draw-back  is  obviously  the  violent  impact 


of  a  headlong  fall  from  five  metres  onto  hard  piece 
of  ground.  Chica  often  inspects  and  touches  those 
portions  of  her  body  which  have  borne  the  brunt 
of  the  fall,  and  walks  away  with  slow  and  sub- 
dued gait ;  but,  thanks  to  her  incomparable  skill  as 
a  tumtsler,  she  received  no  serious  injuries.  (Kohler, 
1925,  PP-  73-74-) 

Evidences  of  discomfort,  acute  suffering, 
and  even  agony  in  serious  illnesses,  surgical 
operations,  and  accidental  injuries,  have 
frequently  been  reported  and  we  have  sev- 
eral times  ourselves  observed  such  expres- 
sive behavior.  Our  data  on  pain  due  to 
stimulation  of  the  surface  of  the  body, 
gained  chiefly  from  watching  the  behavior 
of  subjects  which  were  either  self-mutilated 
or  had  injured  one  another,  suggest  that 
the  acuity  of  the  cutaneous  pain  sense  is 
very  considerably  less  than  in  man. 

This  chapter  has  been  made  particu- 
larly explicit  for  the  purpose  of  emphasizing 
opportunity  for  fruitful  research  (for  list 
of  problems  see  Yerkes,  1927b).  With  the 
exception  of  vision,  almost  nothing  is  defi- 
nitely known  concerning  the  modes  of 
sense  and  the  types  and  characteristics  of 
sensory  responses  in  the  chimpanzee.  For 
the  psychobiologist  who  is  interested  in 
problems  of  receptivity  and  considers 
knowledge  of  this  aspect  of  an  organism's 
life  supremely  important  for  our  under- 
standing of  behavior,  the  chimpanzee  is  a 
collection  of  interrogation  points.  That  it 
may  be  worked  with  readily  and  also  profit- 
ably is  abundantly  proved  by  the  studies 
of  visual  sensitiveness  and  visual  percep- 
tion conducted  by  Kohler  and  Kohts. 


CHAPTER  TWENTY-SIX 


PERCEPTUAL  PROCESSES  OF  CHIMPANZEE 


NUIVIEROUS  reports  on  the  behav- 
ior of  free  and  captive  chimpan- 
zees establish  the  existence  in  them 
of  varied  and  excellent  observational,  or 
perceptual,  ability.  Provided  with  several 
well-developed  modes  of  sense,  this  ape  uses 
its  receptors  promptly,  skilfully,  persist- 
ently, in  searching  for,  locating,  testing, 
examining,  and  investigating  objects  of  its 
environment  and  in  thus  acquainting  itself 
with  their  properties  and  relations.  Gener- 
ally speaking,  it  is  observationally  alert, 
keen,  aggressive,  ingenious,  and  sagacious. 
From  an  unusually  imposing  list  of  con- 
tributors to  our  reasonably  adequate  gen- 
eral information  on  this  topic,  we  would 
quote  illustratively  from  one  only,  Rennie. 
We  have  selected  this  author  because,  in 
addition  to  being  pertinent,  his  paragraph 
supplements  our  previous  account  of  lan- 
guage and  prepares  the  way  for  our  con- 
sideration of  intelligence. 

In  natural  shrewdness  and  sagacity,  however, 
Tommy  greatly  excelled  the  human  infant,  and, 
indeed  for  that  matter,  many  grown  individuals. 
The  cerebral  development  of  the  chimpanzee's 
skull  has  been  compared  with  that  of  the  human 
idiot;  but  whatever  similarity  may  exist  in  the 
crania,  there  is  certainly  no  resemblance  whatever 
between  the  respective  intellects;  and  this  is  a 
strong  proof  of  the  caution  which  should  be  ob- 
served, and  the  little  value  to  be  placed,  upon 
those  analogical  reasonings  which  pretend  to  de- 
duce mental  phenomena  from  material  develop- 
ments. But  it  is  more  particularly  in  interpreting 
your  wishes  and  intentions  from  your  looks,  tones, 
and  gestures,  that  this  animal  exhibited  the  most 
wonderful  cjuickness  of  apprehension,  vastly  su- 
perior, indeed,  to  that  of  ordinary  man,  and  only 
equalled  by  what  we  observe  in  deaf  and  dumb 
people,  whose  defect  of  speech  is  compensated  by 
this  unusual  acuteness  of  observation.  We  have 
seen  Tommy  on  one  occasion,  when  commanded 
by  his  keeper  to  bring  him  the  core  of  an  apple 
which  he  had  thrown  down  on  the  floor  of  his 
cage,  manifest  the  greate-l  aiixiclx  to  ohc\ .  though 
much  perplexed  to  discover  wluit  it  was  he  was 
required  to  do,  as  he  evidently  did  not  comprehend 


the  nature  of  the  order.  He  moved  towards  the 
window,  stopped  and  looked  back  at  the  keeper, 
and  then  at  the  company ;  perceiving  by  their 
looks  that  he  was  mistaken,  he  returned,  put  his 
hand  upon  his  swing  as  if  to  mount,  again  looked 
round  to  see  if  he  was  right,  and  was  manifestly 
much  puzzled  what  to  do;  at  length  one  of  the 
spectators  pointed  to  the  core  of  the  apple,  he 
stretched  his  hand  towards  it,  looked  inquiringly 
at  the  keeper,  hesitated  for  a  moment  till  he  re- 
ceived the  expected  nod  of  approbation,  and  then 
lifted  and  carried  it  to  his  attendant  without  far- 
ther hesitation.  (Rennie,  1838,  pp.  70-71.) 

The  senses  provide  items  of  experience 
called  sensations,  which  by  suitable  com- 
bination, alone  or  in  conjunction  with  mem- 
ory images,  constitute  perceptual  configura- 
tions. These  statements  we  base  on  human 
experience.  Without  positive  evidences  we 
may  not  reasonably  assume  the  existence 
of  sensory,  imaginal,  or  perceptual  proc- 
esses in  the  chimpanzee.  It  is  with  such  evi- 
dences, behavioral  or  structural,  that  we 
are  concerned  in  this  and  the  following 
chapters  of  this  part  of  our  volume.  Our 
conclusion  from  the  facts  already  presented 
is  that  the  existence  of  several  modes  and 
systems  of  sensation  mav  reasonablv  be  in- 
ferred. We  shall  now  present  observations 
which  we  believe  similarly  justifv  assump- 
tion or  inference  of  the  existence  of  per- 
ceptual processes  and  configurations  in  the 
mind  of  this  ape. 

Demonstration  of  modes  of  receptivity 
and  sensation  is  onlv  the  first  step  in  the 
analysis  of  consciousness  in  chimpanzee  or 
man.  Following  insistently  on  the  question, 
"Does  the  animal  experience  sensations  of 
light  and  color,  and  does  it  so  act?''  are  the 
more  difficultly  answered  inquiries,  "How. 
if  at  all,  does  it  see  or  perceive  light  and 
color,  size  and  shape,  depth  and  number, 
objects  or  configurations,  and  what  are  the 
outstanding  features  of  a  single  object  or 
succession  of  events?"  To  the  consideration 
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of  attempts  to  answer  such  questions,  the 
how  and  what  of  perception,  we  now  turn. 

Even  hasty  examination  of  the  literature 
suggests  that  the  evidences  naturally  fall 
into  three  categories:  first,  that  of  miscel- 
laneous and  incidental  observations  typified 
by  the  quotation  from  Rennie;  second, 
pioneer  tests  or  experiments  under  partially 
controlled  conditions,  and  third,  more  inten- 
sive, critical,  and  sustained  experimental 
investigations.  The  first  of  these  categories 
we  already  have  briefly  characterized.  Re- 
sults typical  of  the  second  and  third  we 
would  now  present  as  briefly  as  is  consistent 
with  clarity. 

As  a  pioneer  in  this  field,  Romanes,  with 
a  female  specimen  of  the  "bald  chimpanzee" 
{Anthropopithecus  calvus),  made,  or  rather 
directed,  certain  simple  experiments  on  per- 
ception of  color  and  number.  As  previously 
stated  (p.  314),  his  results  for  color  were 
negative  and  he  was,  as  we  now  believe 
erroneously,  led  to  pronounce  his  subject 
color  blind.  His  tests  on  perception  of  num- 
ber, or  counting,  on  the  contrary,  yielded 
positive  results.  With  apology  for  repetition 
(see  p.  307)  we  review  the  method  of  ex- 
perimentation. 

The  investigator  requested  and  directed 
keepers  of  the  animal  repeatedly  to  ask  it  to 
hand  them  one,  two,  or  three  straws.  When 
the  chimpanzee  responded  correctly  she  was 
rewarded  with  a  piece  of  fruit.  Thus,  finally, 
three  names  or  verbal  commands  were  cou- 
pled with  their  appropriate  objects.  It  was 
required  that  the  total  number  of  straws  be 
handed  to  the  keeper  simultaneously  in- 
stead of  one  by  one. 

Of  this  procedure  and  its  indications  Ro- 
manes remarks : 

As  soon  as  the  animal  understood  what  was  re- 
quired, and  had  learnt  to  associate  these  three 
numbers  with  their  names,  she  never  failed  to  give 
the  number  of  straws  asked  for.  Her  education 
was  then  extended  in  a  similar  manner  from  three 
to  four,  and  from  four  to  five  straws.  Here,  for 
reasons  to  be  presently  stated,  I  allowed  her  edu- 
cation to  terminate.  But  more  recently  one  of  the 
keepers  has  endeavoured  to  advance  her  instruc- 
tion as  far  as  ten.  The  result,  however,  is  what 
might  have  been  anticipated.  Although  she  very 
rarely  makes  any  mistake  in  handing  out  one,  two, 


three,  four,  or  five  straws,  according  to  the  number 
asked  for,  and  although  she  is  usually  accurate  in 
handing  out  as  many  as  six  or  seven,  when  the 
numbers  eight,  nine,  or  ten  are  named,  the  result 
becomes  more  and  more  uncertain,  so  as  to  be 
suggestive  of  guesswork.  It  is  evident,  however, 
that  she  understands  the  words  seven,  eight,  nine, 
and  ten  to  betoken  numbers  higher  than  those  be- 
low them;  and  if  she  is  asked  for  any  of  these 
numbers  (i.e.,  above  six),  she  always  gives  some 
number  that  is  above  six  and  not  more  than  ten ; 
but  there  is  no  such  constant  accuracy  displayed 
in  handing  out  the  exact  number  named  as  is  the 
case  below  six.  On  the  whole,  then,  while  there  is 
no  doubt  that  this  animal  can  accurately  compute 
any  number  of  straws  up  to  five,  beyond  five  the 
accuracy  of  her  computation  becomes  progres- 
sively diminished. 

It  is  to  be  noticed  that  the  ape  exhibits  some 
idea  of  multiplication;  for  she  very  frequently 
(especially  when  dealing  with  numbers  above  five) 
doubles  over  a  long  straw  so  as  to  make  it  present 
two  ends,  and  thus  to  appear  as  two  straws.  Any 
of  the  comparatively  rare  errors  which  she  now 
makes  in  dealing  with  numbers  below  six  are  al- 
most invariably  due  to  her  thus  endeavouring  to 
duplicate  her  straws.  In  this  connexion  it  is  to  be 
remembered  that,  owing  to  the  method  above 
described  (whereby  the  ape  is  required  to  place 
each  straw  separately  in  her  mouth  until  the  sum 
asked  for  is  completed),  when  any  high  number  is 
demanded,  a  considerable  tax  is  imposed  upon 
her  patience ;  and  as  her  movements  are  dehberate 
while  her  store  of  patience  is  but  small,  it  is  evi- 
dent to  all  observers  that  the  doubling  of  the 
straws  is  intended  to  save  trouble  by  getting  the 
sum  completed  with  greater  rapidity  than  is  pos- 
sible when  every  straw  is  picked  up  separately.  Of 
course  we  do  not  recognize  these  doubled  straws 
as  equivalent  to  two  straws,  and  therefore  the 
persistency  with  which  she  endeavours  to  palm 
them  off  as  such  is  the  more  noteworthy  as  evi- 
dence of  her  idea  of  multiplication.  Moreover,  I 
am  disposed  to  think  that  the  uncertainty  which 
attends  her  dealing  with  the  numbers  six  and 
seven  is  more  largely  due  to  her  losing  patience 
than  to  her  losing  count;  although  after  seven  I 
believe  that  her  computation  of  the  numbers  them- 
selves becomes  vague,  or  merged  in  a  merely  gen- 
eral idea  of  many.  It  may  also  be  stated  that  while 
picking  up  the  straws  and  placing  them  in  her 
mouth  she  looks  only  at  the  straws  themselves, 
and  not  at  the  person  who  asks  for  them :  there- 
fore she  is  certainly  not  actuated  in  her  responses 
by  interpreting  facial  expression,  unconscious  ges- 
ture, &c.,  as  is  no  doubt  the  case  with  many  dogs 
which,  on  this  account,  are  sometimes  accredited 
by  their  owners  with  powers  of  "thought  reading." 
It  is  needless  to  add  that,  after  asking  for  the 
number  of  straws  required,  we  remain  silent  till 
the  ape  has  handed  them  out.  (Romanes,  1889a, 
pp.  318-319.) 
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For  reasons  which  [)erha|)s  are  Ijoth  illogi- 
cal and  inadequate,  Romanes  infers  that 
the  chimpanzee  may  not  reasonably  be  ex- 
pected to  perceive  numbers  greater  than 
five. 

Perception  of  number  as  studied  by 
Marbe  may  more  fittingly  be  described 
after  we  have  completed  our  survey  of  semi- 
scientific  contributions. 

Garner  (1905,  pp.  275-278)  describes  ex- 
periments with  a  "Kulu-Kamba,"  estimated 
to  be  one  to  two  years  old.  The  animal  was 
first  trained  to  manipulate  a  wooden  block 
two  by  two  inches,  in  order  to  obtain  a  bit 
of  food  as  reward.  After  it  had  mastered 
this  requirement,  it  was  presented  simul- 
taneously with  a  board  six  by  twelve  inches 
in  which  a  two  by  two  inch  hole  had  been 
cut,  and  was  taught  to  fit  the  small  block 
into  the  hole  in  order  to  obtain  a  peanut. 
As  soon  as  this  lesson  had  been  mastered,  a 
circular  block  two  and  one-quarter  inches  in 
diameter  was  added  to  the  equipment,  and 
the  subject  was  taught  that  when  she  ma- 
nipulated this  new  block  in  a  certain  way  a 
bit  of  pineapple  would  appear.  Of  the  ani- 
mal's behavior  in  connection  with  this  ex- 
perimental situation,  the  author  writes: 

She  at  once  laid  aside  the  squares  and  devoted 
herself  to  the  round  block,  which,  for  a  time,  pro- 
duced the  morsel  of  fruit  without  the  aid  of  a 
board.  At  length,  however,  the  block  alone  ceased 
to  yield  its  quota  of  fruit,  and  another  board, 
having  a  round  hole  in  it,  was  introduced.  Without 
having  to  be  shown,  she  promptly  adjusted  the 
block  to  its  place,  turned  up  the  board  and  found 
the  bit  of  pineapple.  For  about  half  an  hour  her 
attention  was  centered  upon  the  new  board  and 
block.  Suddenly  she  paused  in  her  work  and  began 
looking  about  her  as  though  trying  to  recall  some- 
thing to  mind.  Then  she  turned  to  the  squares 
again  and  quickly  found  a  peanut.  After  a  few 
had  been  thus  produced,  I  exchanged  the  square 
figures  for  the  circles.  She  turned  them  only  once, 
and,  finding  the  pineapple  instead  of  the  peanut, 
she  at  once  turned  again  to  the  scjuares  and  in- 
sisted upon  having  them. 

Within  a  day  or  two  she  was  as  decided  in 
choosing  the  block  and  board,  preferred  for  the 
time  being,  as  any  human  being  could  have  been. 
.  .  .  The  fact  that  she  clearly  distinguished  the 
two  geometrical  figures  was  quite  certain. 

[Next]  I  substituted  a  single  board,  having  the 
two  holes  cut  into  it,  for  the  two  separate  boards 


formerly  used.  The  two  blocks  were  placed  within 
her  reach  and  she  was  allowed  to  proceed  without 
any  suggestion  to  aid  her.  She  selected  the  square 
block  and  fitted  it  into  the  board.  The  usual  re- 
sult of  finding  a  peanut  instantly  followed,  and 
she  was  permitted  to  do  this  as  often  and  a^ 
rapidly  as  she  chose.  About  half  a  pint  of  nuts  was 
required  for  the  occasion.  A  brief  pause  ensued  and 
she  exchanged  blocks.  She  made  no  mistake  in 
placing  either  of  them. 

The  next  day,  I  placed  four  round  blocks  and 
one  square  one  in  a  pile  near  her.  She  instantly 
pushed  the  round  blocks  aside  and  took  up  the 
square  one,  which  she  at  once  put  into  use.  When 
she  had  obtained  enough  peanuts  to  satisfy  her. 
she  again  turned  to  the  round  ones  and  picked  out 
the  particular  block  which  she  had  before  been 
using.  It  was  not  difficult  for  me  to  distinguish  this 
block  from  the  others,  partly  by  the  grain  of  the 
wood  and  partly  from  its  being  slightly  soiled 
from  handling,  but  that  she  should  observe  these 
very  faint  marks  of  identity  was  quite  unexpected. 

That  afternoon  the  three  superfluous  round 
blocks  were  removed  and  a  triangular  one  placed 
in  their  stead.  The  three  figures  were  stacked  up. 
with  the  square  at  the  bottom,  the  triangle  on  top 
and  the  circle  between  them.  The  new  figure  at 
once  caught  her  attention,  but  certainly  did  not 
deceive  her.  She  picked  it  up,  examined  it  for  a 
moment,  placed  it  in  front  of  her  and  then  turned 
it  up,  as  if  to  ascertain  what  manner  of  food  it 
might  produce,  but  she  made  no  attempt  to  fit  it 
into  the  board;  and  after  one  trial  abandoned  it 
and  took  up  the  square.  (Garner,  1905,  pp.  276- 
277.) 

Finally,  the  experimental  equipment  con- 
sisted of  square,  circular,  triangular,  and 
lozenge-shaped  blocks,  and  boards  with  ap- 
propriate holes.  "The  lozenge  block  was 
then  mixed  with  the  others,  and,  while  she 
seemed  to  be  aware  that  it  was  a  new  form, 
she  often  confounded  it  with  the  square  and 
occasionally  with  the  triangle,  but  not  once 
with  the  circle."  (1905,  p.  278.)  Up  to  the 
time  of  discontinuance  of  the  investigation, 
because  the  subject  "had  run  awav,"  ability 
quickly  to  perceive  the  correspondence  be- 
tween block  and  hole  for  these  several  geo- 
metrical figures  had  not  been  perfectly 
demonstrated. 

Except  as  pioneering,  the  perceptual  ex- 
periments of  Garner  would  deserve  only 
passing  notice,  for  his  methods  were  crude 
and  his  procedure  as  well  as  his  results  are 
inadequately  described  and  his  results  un- 
checked by  such  control  tests  as  might  be 
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expected  to  reveal  dependence  upon  other 
aspects  of  the  situation  than  form. 

Frequently  appearing  in  seemingly  relia- 
ble accounts  of  chimpanzee  life  are  observa- 
tions essentially  like  the  following  from  the 
reports  of  Furness  (19 16,  pp.  285  ff.).  This 
author  presents,  among  other  evidences  of 
perceptual  keenness,  observation  and  dis- 
crimination of  keys,  persons,  and  knots. 

The  right  key  for  each  of  several  locks 
may  be  recognized  and  selected  for  use  from 
among  several  others,  even  though  the  ob- 
jects be  as  much  alike  as  the  keys  of  two 
Yale  locks.  This  statement,  of  course,  im- 
plies acquired  interest  in  the  key  as  an  in- 
strument and  desire  to  use  it  as  such. 

Mimi,  a  Furness  subject,  taken  one  day 
for  demonstration  before  a  group  of  ap- 
proximately one  hundred  and  twenty-five 
people,  noticed  four  or  five  individuals  enter 
by  a  side  door  and  among  them  promptly 
perceived,  recognized,  and  greeted  a  former 
acquaintance.  Such  instances  of  ability  to 
discriminate  among  people  and  to  recognize 
friends  after  a  long  interval  of  separation 
have  many  times  been  reported. 

The  tying  of  knots  by  his  subjects  Fur- 
ness describes  as  impossible,  because,  pre- 
sumably, of  inadequacy  of  perception  or 
of  motor  coordination.  Drawing  likewise 
proved  impossible.  Many  interesting  un- 
solved problems  of  perception  are  suggested 
by  these  failures. 

Taking  his  suggestion  probably  from  the 
work  of  Garner  or  from  the  current  method 
of  testing  young  children,  Furness,  as  de- 
scribed below  in  his  own  words,  made  cer- 
tain experiments  on  perception  of  form  in 
the  chimpanzee,  the  results  of  which  agree 
closely  with  those  of  Garner. 

To  test  her  ability  to  compare  shape  and  size 
I  have  used  an  ordinary  form-board  consisting  of 
ten  differently  shaped  blocks  about  half  an  inch 
thick  and  a  board  wherein  are  cut  ten  hollows 
corresponding  in  size  and  shape  to  the  blocks.  The 
hollows  are  about  ^^  inch  deep  and  to  make  them 
more  easily  seen  are  painted  black  inside.  The 
trial  consists  of  placing  quickly  all  the  blocks  in 
their  corresponding  hollows.  The  actual  time  re- 
quired by  an  adult  human  being  is  about  twenty 
seconds.  It  is  strange  that  with  so  quick  a  memory 


for  the  shapes  of  the  letters  and  the  keys  she 
should  find  so  much  difficulty  in  mastering  the 
form-board.  After  hundreds  of  trials  she  is  never 
certain  to  get  all  ten  blocks  in  place  without  con- 
siderable hesitation  and  one  or  two  misfits.  The 
more  elaborate  they  are  in  shape  the  easier  it  ap- 
pears to  be  for  her  to  place  them;  the  five  point 
star  is  almost  always  her  first  selection  from  the 
pile  and  seldom  does  she  hesitate  over  it ;  the 
equilateral  cross  is  likewise  readily  placed,  but  the 
simple  square,  the  oblong  and  the  lozenge  are  in- 
variably shifted  from  one  hole  to  another  all  over 
the  board.  The  shortest  time  in  which  she  has 
placed  them  all  correctly,  so  far,  is  35  seconds. 
(Furness,  1916,  pp.  286-287.) 

Although  among  pioneer  tests  of  percep- 
tion we  might  describe  several  others,  such 
use  of  our  space  seems  undesirable  inas- 
much as  the  investigations  of  Marbe, 
Kohler,  and  Kohts,  now  to  be  reported, 
rob  previous  studies  in  perception  of  every- 
thing except  historical  interest  and  value. 

Perceptual  aspects  of  the  behavior  of  an 
adult  female  chimpanzee  named  Basso  have 
been  studied  by  Marbe  (19 16-17)  in  the 
Zoological  Garden  at  Frankfurt,  Germany. 
This  captive,  mentioned  by  Knauer  (191 5, 
pp.  88  ff.)  and  Heck  (1922,  p.  673),  had 
been  taught  by  her  keeper  to  entertain  visi- 
tors by  answering  questions  in  arithmetic. 
We  quote : 

When  Basso's  keeper  wishes  to  demonstrate  her 
skill  in  arithmetic,  he  sits  at  a  small  table  on  which 
are  lying  ten  small  wooden  blocks  which  are 
painted  black  on  one  side  and  bear  the  numbers 
one  to  ten  in  white.  The  blocks  are  placed  irregu- 
larly but  so  that  the  numerals  are  visible  without 
turning  them.  To  the  keeper's  left  sits  Basso.  All 
the  questions  which  Basso  is  to  answer  are  given 
in  such  way  that  she  can  respond  by  lifting  the 
appropriate  block  which  the  keeper  receives  and 
lays  on  the  table.  In  some  problems  she  has  to 
take  up  only  one  block,  but  in  many  real  addition 
is  required — for  example,  to  designate  eleven  she 
picks  up  first  the  figure  ten  and  then  one.  (Marbe, 
1916-17,  pp.  140-141.) 

The  investigator  reports  that  when  an- 
swering arithmetical  questions  the  chimpan- 
zee always  watched  her  keeper.  Often  she 
seemed  undecided.  Occasionally  it  seemed 
that  she  took  up  the  correct  block  without 
looking  at  it.  Difficult  as  well  as  easy  arith- 
metical questions  were  correctly  answered. 
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Examples  of  such  arc:  ^'W'hcn  you  add  two 
to  twenty-eight  what  is  the  sixth  part  of  it; 
the  tenth  part,  the  third  part?" 

Marbe  fully  describes  the  keeper's  tui- 
tional  method.  Bottles  were  first  used  to 
establish  association  of  number  terms  with 
objects  and  groups  of  objects.  Subsequently 
the  number  terms  were  associated  with  the 
symbols  which  appeared  on  the  wooden 
blocks.  Thus  finally  a  system  of  associations 
was  established  which  enabled  the  animal 
to  respond  appropriately  to  any  arithmeti- 
cal c|uestion  which  was  presented. 

To  the  critical  investigator  Basso's  be- 
havior suggested  the  possibility  of  auto- 
matic or  real  counting,  thought  reading, 
perception  of  signs  unconsciously  given  by 
the  keeper,  or  deliberate  deception  by  the 
keeper.  Investigation  eliminated  as  possi- 
bilities automatic  and  real  counting  and  also 
mind  reading.  It  demonstrated  the  depend- 
ence of  the  chimpanzee  on  signs,  either  con- 
sciously or  unconsciously  given  by  the 
keeper. 

All  these  experiments  seemed  to  show  that 
Basso  reacts  not  only  in  the  sense  of  the  median 
plane  theory  [inclination  of  keeper's  body  toward 
correct  block],  but  that  she  can  and  does  make 
use  of  other  signs  unconsciously  given  by  the 
keeper.  Our  experiments  also  show  that  chimpan- 
zees have  excellent  power  of  observation  for  hu- 
man signs,  and  they  permit  one  to  suppose  that 
these  apes  not  only  know  how  to  react  to  signs 
given  by  men  but  also  to  those  given  by  other  ani- 
mals and  especially  by  other  chimpanzees,  more  so 
than  has  hitherto  been  assumed.  (Ibid.,  p.  169.) 

Marbe's  inquiry  concerning  the  seemingly 
remarkable  ability  of  Basso  demonstrated 
the  possession  of  keen  vision,  excellent 
powers  of  observation,  and  the  possibility 
of  speedy  acquisition  of  numerous  and  va- 
ried associations.  It  contra%dicated  un- 
derstanding of  the  arithmetical  questions 
asked,  true  counting  and  reckoning. 

Whereas  all  previous  observers  had  con- 
cerned themselves  especially  with  the  dem- 
onstration of  the  existence  of  one  or  another 
type  of  perceptual  process,  as,  for  example, 
color,  form,  size,  Kohler  attempted  to  find 
out  something  about  the  how  and  the  what 
of  perception.  His  contribution  has  else- 


where been  thus  favorably  and  we  believe 
justly  characterized : 

In  the  realm  of  visual  perception  the  contribu- 
tions of  Kohler  are  epoch-making  and  unrloubtedly 
will  have  a  profound  influence  on  the  development 
of  comparative  psychology.  Working  with  ex- 
tremely meager  instrumental  equipment  and  re- 
sources, he  displayed  ingenuity  and  skill  which 
should  stimulate  and  inspire  those  who  labor  in 
poorly  equipped  laboratories.  (Yerkes  and  Child, 
1927,  p.  47.) 

Problems  of  visual  perception,  investi- 
gated by  Kohler,  are  typified  by  those  now 
to  be  described.  Since  this  author's  contri- 
bution is  extensive,  it  is  impossible  com- 
pletely to  summarize  it  in  a  few  pages.  As 
will  appear,  his  problems  ordinarilv  were 
suggested  by  human  experience,  and  his 
methods  were  so  devised  as  to  render  pos- 
sible direct  comparison  of  the  perceptual 
processes  of  the  chimpanzee  with  those  of 
man.  In  this  account  of  his  work  we  shall 
for  each  line  of  inquiry  state  the  problem 
in  the  form  of  a  question,  briefly  describe 
the  method  of  experimentation,  and  sum- 
marily state  the  results  of  observation. 

In  adjusting  to  spatial  relations,  thieves 

nfjdi^rhimpanypp  apparPnllX^^l^^^fl'li^^ 

as  do_thos£_of  man  There  is,  for  example, 
convergence,  fixation,  and  variation  in  pupil 
opening.  Does  the  animal  perceive  objects 
differently  with  two  eyes  than  with  one? 
Does  it  perceive  depth  or  distance  more 
readily  and  accurately  binocularly,  as  does 
man,  than  with  either  eve  alone?  (See 
Kohler,  191 5.) 

For  the  solution  of  this  problem  two 
methods  were  employed,  in  each  of  which 
the  subject  responded  now  to  binocular  and 
again  to  monocular  vision.  For  the  first 
series  of  observations  a  banana  was  placed 
as  reward  of  success  at  varying  distances 
behind  a  ware  screen,  before  which  the  sub- 
ject stood  or  sat.  When  ready  to  make  an 
observation  the  experimenter  handed  to  the 
animal  two  hollow  sticks,  which  were  so 
related  that  the  one  might  be  fitted  into 
the  other.  Neither  stick  was  long  enough 
to  enable  the  animal  to  reach  the  food  be- 
yond the  screen,  but  united  they  constituted 
an  efi'ective  instrument.  The  subject,  previ- 
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ously  practiced  in  fitting  the  sticks  together, 
was  required  to  perform  this  act,  guided 
either  by  binocular  vision  or  by  monocular 
vision.  In  each  instance  the  time  required 
for  success  was  recorded  as  a  measure  of 
the  efficiency  of  depth  or  distance  percep- 
tion. For  the  only  subject  used,  Sultan,  a 
right-handed  animal,  the  following  results 
were  obtained.  Time  for  binocular  vision, 
2.1  seconds;  for  monocular  vision  with  right 
eye,  3.4  seconds,  and  for  monocular  vision 
with  left  eye,  5  seconds  (ibid.,  p.  9). 

By  what  is  known  as  the  Hering  fall- 
experiment,  additional  observations  were 
made  on  conditions  of  depth  perception.  In 
this  case  the  subject  stood  before  a  barrier 
in  which  a  small  hole  at  the  level  of  the  eye 
permitted  it  to  see  a  grape  which  was  sus- 
pended by  an  invisible  thread.  At  the  ap- 
propriate instant  the  experimenter  dis- 
lodged the  grape  and  it  fell  to  the  floor  of 
the  chamber.  It  was  required  that  the  ob- 
serving subject  visually  locate  the  object  as 
falling  either  before  or  behind  a  screen 
which  divided  the  chamber  into  two  parts. 
Having  observed  the  disappearance  of  the 
grape,  the  chimpanzee,  according  to  the  na- 
ture of  its  perceptual  data,  went  to  either 
the  nearer  or  the  farther  of  the  two  com- 
partments in  order  to  obtain  its  reward. 
Briefly  putj,^ha-£xpeiiment^em^ 
that  tii£_desired_Qbject  could  be  correctly 
locatedj,  with  binocular  vision^Jin~^4~pef 
cent  of  the  trials ,^nd-,with  monocular  vision^ 
in  53.3  per  cent.  For  a  right-handed  sub- 
ject, vision  with  the  right  eye  alone  yielded 
58.3  per  cent  correct  choices,  and  with  the 
left  eye  alone  48.7  per  cent  {ibid.,  p.  16). 

It  furtherJs  indicated  diathithe_ch^^ 
pa^izee^__as4n^4naft7-d^th^_jdista^^ 
rection  of  rngvement  are  more  readily  de- 
tected _and  more  accmately-jifirceiYgd  bi- 
nocularl)^thaii_^^ 

Does  visual  perception  of  size  depend  on 
the  area  of  the  retinal  image,  or  can  the 
chimpanzee,  as  does  man,^ecog;nize  one 
object  as  larger  than  another,  even  although 
by  reasolTbt  greater  distancefrom  the  eye 
the  retinal  image  is  relatively  smaller?  This 
is  a  perceptual  process  which  in  us  is  a 


product  of  experience,  for  whereas  the 
child's  perception  of  the  size  of  a  given  ob- 
ject varies  within  limits  with  its  distance, 
the  adult  so  far  compensates  for  variation 
in  the  size  of  the  retinal  image  that  the 
size  of  the  object  tends  to  remain  constant. 

Again,  the  method  of  experimentation  is 
simple  and  easily  describable.  The  subject, 
in  order  to  obtain  food,  was  trained  to 
choose  the  larger  of  two  boxes  which  were 
placed  on  a  table  before  it  and  out  of  reach. 
Choice  was  indicated  either  by  pointing  to 
a  given  box  or  actually  touching  it  with  a 
stick.  Two  pairs  of  boxes  were  employed, 
the  dimensions  of  the  presented  faces  being 
in  the  one  case  8  by  13  centimeters  versus 
12.3  by  20  centimeters,  and  for  the  other 
pair,  8  by  13  centimeters  versus  10  by  16.2 
centimeters  (ibid.,  p.  24). 

Three  subjects  were  used  in  the  experi- 
ment. The  author  gives  a  detailed  account 
of  the  method  of  training  the  animals  as 
well  as  of  conditions  of  observation  and 
variations  in  behavior  during  training  and 
during  the  regular  experiments.  Various 
check  and  control  experiments  were  per- 
formed to  establish  the  reliability  of  the 
observations.  It  was  proved,  according  to 
Kohler's  statement  and  inferences,  that  the 
chimpanzee,  after  learning  to  choose  the  ob- 
jectively larger  of  two  boxes  thus  presented, 
will  continue  to  choose  the  larger  box  when 
it  is  so  placed  in  relation  to  the  smaller  that 
its  retinal  image  is  actually  the  smaller. 

Thus  it  appears  thatjn  the  rhim|ianz£e_ 
the  visual  stiniuli,_are_supplementedjv^er- 
tain  cortical__processes  whjclLjrender  the 
perception  an  adequate  basis  for  adaptive 
response.  That  the  results  of  this  experi- 
ment are  at  once  surprising  to  the  compara- 
tive psychobiologist  who  is  accustomed  to 
observe  the  visual  responses  characteristic 
of  lower  vertebrates  and  also  of  unusual 
interest  and  theoretical  importance  is  obvi- 
ous. 

A  third  type  of  question  relates  to  the 
characteristics  of  perception  of  achromatic 
light.  Here  again,  constancy  of  the  per- 
ceptual configuration  is  in  question.  The 
human  observer  is  able  to  identify  a  white 
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surface  as  contrasted  with  a  l)lack  surface, 
even  when  the  two  are  so  illuminated  that 
their  stimulus  values  are  reversed.  In  other 
words,  the  white  continues  to  be  identified 
as  white,  although  it  actually  appears 
darker  than  the  black.  Is  the  chimpanzee 
also_xapable_Qf  __^peixd  vin^^siurface-  mLc^^^ 
and  of  recognizing,  discriminating,  and  se- 
lecting objects,  irrespective  of  relative  illu- 
mination? 

As  in  case  of  the  experiment  on  percep- 
tion of  size,  conditions  were  so  arranged 
that  the  subject  faced  two  food  boxes,  the 
one  bearing  a  white  front,  the  other  a  black 
front.  The  animal  was  trained  to  select  the 
white  in  order  to  obtain  the  reward.  After 
this  lesson  had  been  thoroughly  learned,  the 
experimenter  suddenly  changed  the  illumi- 
nation of  the  stimulus  surfaces  by  allowing 
direct  sunlight  to  fall  on  the  black  surface 
(ibid.,  p.  47).  It  was  thus  rendered  rela- 
tivelv  the  lighter  and  the  white  surface  rela- 
tively  the  darker.  Despite  this  radical 
change  in  stimulus  values,  the  chimpanzee; 
by-Gontiftuifig  i:o~T±oose-<;orrectJy^  jiemon- 
strated  its  perception  oLjthe  surface  ap- 
pearance^  contrasted  with  the  ac^ualJUu- 
rninalion^FtheTwo^dm^^  . 

The  experiments  on  perception  of  depth, 
size,  and  surface  appearance,  which  we  have 
thus  briefly  and  inadequately  described, 
constitute  the  principal  materials  of  Koh- 
ler's  first  report  on  optical  studies  from  the 
Canary  Island  Anthropoid  Station.  Un- 
doubtedly it  is  one  of  the  most  important 
contributions  to  the  comparative  psycho- 
physiology  of  perceptual  processes. 

In  yet  another  paper,  Kohler,  although 
concerned  primarily  with  the  problem  of 
response  to  absolute  versus  relative  per- 
ceptual values,  contributes  most  impor- 
tantly to  our  knowledge  of  certain  aspects 
of  visual  perception  (Kohler,  1918).  Un- 
derlying the  inquiries  which  are  reported  is 
the  assumption  that  the  chimpanzee  is  capa- 
ble of  responding  to  the  structural  or  rela- 
tive values  of  perceptual  data,  and  that  this 
type  of  response  may  appear  either  to  the 
exclusion  of  response  to  the  absolute  value 
of  the  data  or  in  addition  to  it.  This  oreneral 


statement  will  be  clarifierl  by  description  of 
Kohler's  initial  experiment  to  test  response 
to  structure,  or,  as  we  prefer  to  call  it,  con- 
figuration. 

Using  Zimmermann's  neutral  papers  as 
reflecting  surfaces,  Kohler  arranged  to  pre- 
sent, in  essentially  the  same  manner  as  for 
the  previously  described  experiments  on 
depth  and  surface  appearance,  pairs  of  re- 
flecting surfaces  which  differed  markedly  in 
luminosity.  The  numbers  i,  5,  24,  and  49 
designate  the  Zimmermann  papers  actually 
used,  and  they  represent,  respectively, 
white,  light  gray,  dark  gray,  and  black.  By 
using  different  pairs  of  these  the  investi- 
gator demonstrated,  first,  the  easy  acquisi- 
tion of  ability  to  discriminate  between  the 
members  of  any  paired  combination  in  fa- 
vor of  the  lighter  stimulus  area,  and,  second, 
ability  to  respond  to  any  given  stimulus 
either  positively  or  negatively  in  accordance 
with  its  association.  In  other  words,  if,  after 
a  series  of  choices  of  light  gray  as  contrasted 
with  dark  gray,  the  dark  gray  were  sud- 
denly associated  with  black,  it  would  or- 
dinarily be  chosen  instead  of  rejected; 
whereas  if  it  were  suddenly  associated  with 
white,  it  would  be  rejected  instead  of 
chosen.  Thus,  according  to  the  investiga- 
tor's reported  observations,  the  chimpanzee 
exhibited  ability  and  tendency  to  respond 
to  the  relative  or  structure-function  value 
of  a  stimulus,  instead  of  to  its  actual,  abso- 
lute, or  independent  value.  Choices  by  abso- 
lute value  were  not  lacking,  but  Kohler 
maintains  that  responses  to  relative  or  con- 
figurational  value  dominated.  The  sudden 
change  of  a  given  stimulus  area  from  posi- 
tive to  negative  at  times  startled  the  sub- 
ject and  caused  delay  in  response  (1918, 
p.  43).  Occasionally  the  animal  promptly 
chose  the  stimulus  which  had  formerly  been 
the  lighter,  but  again  the  adjustment  to  the 
changed  situation  occurred  promptly. 

Absolute  versus  relative  response  was 
further  studied  by  means  of  pairs  of  chro- 
matic stimuli.  The  stimuli  and  their  pres- 
entation we  have  already  described  on 
page  315.  Having  demonstrated  to  his  sat- 
isfaction the  ability  of  the  chimpanzee  to 
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discriminate  certain  pairs  of  chromatic 
stimuU,  Kohler  arranged,  as  in  the  case  of 
the  nonchromatic  experiments,  for  such  re- 
combinations of  elements  that  a  stimulus 
which  for  a  time  had  possessed  positive 
value,  was  suddenly  given  negative  value, 
or,  differently  stated,  from  the  stimulus  to 
be  chosen,  was  suddenly  transformed  by  its 
new  association  into  the  stimulus  to  be 
rejected. 

Under  these  conditions  of  chromatic 
stimulation  and  accompanying  perception, 
the  chimpanzee  sometimes  responded  to  the 
absolute  or  learned  value  of  a  stim.ulus,  but 
more  frequently,  we  are  told,  it  responded 
instead  to  the  relative  value  or  structure- 
function,  and  consequently  chose  correctly 
where  failure  might  naturally  have  been 
expected. 

Objects  differing  in  size  served  still  fur- 
ther as  means  of  testing  the  existence  of 
configurational  versus  absolute  response. 
Areas  measuring  9  by  12  centimeters,  12  by 
16  centimeters,  and  15  by  20  centimeters 
were  used  in  varying  combinations,  in  ac- 
cordance with  the  experimental  procedure 
already  outlined  (19 18,  p.  55).  Both  types 
of  response  appeared,  but  again  it  is  stated 
that  the  relative  instead  of  the  absolute 
value  of  a  stimulus  tended  to  dominate. 

As  one  reads  Kohler's  detailed  descrip- 
tions of  his  experimental  apparatus,  pro- 
cedure, and  observations,  he  is  impressed 
by  the  fundamental  similarity  of  the  re- 
sponses of  the  chimpanzee  to  those  of  man, 
the  probability  that  this  similarity  applies 
to  certain  essential  characteristics  of  per- 
ceptual processes,  and  by  the  author's  obvi- 
ously strong  bias  in  favor  of  the  Gestalt 
theory,  with  its  supporting  response  to 
structure-function.  We  should  not  criticize 
destructively  or  even  unfavorably  the  prin- 
ciples of  experimental  procedure,  but  we 
nevertheless  predict  that  in  the  hands  of  an 
unbiased  observer  they  might  very  well 
yield  more  abundant  evidences  of  absolute 
response,  and  perhaps  indicate  to  a  far 
greater  extent  than  is  suggested  by  Kohler 
the  tendency  of  response  to  structure-func- 
tion or  relative  value  to  be  speedily  ac- 
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quired  by  an  animal  which  is  thoroughly 
accustomed  to  the  experimental  situation 
and  interested  solely  in  success. 

We  have  previously  referred  to  Kohler's 
contributions  to  visual  perception  in  the 
chimpanzee  as  epoch-making.  The  fact,  al- 
though obvious  when  his  work  is  compared 
with  that  of  most  other  investigators,  de- 
serves reiteration.  The  psychobiologist  may 
safely  be  promised  more  profit,  as  far  as 
knowledge  of  perceptual  processes  is  con- 
cerned, from  the  reading  and  rereading  of 
Kohler's  optical  studies  than  from  similar 
examination  of  the  entire  earlier  related 
literature.  It  is  peculiarly  interesting  that 
even  before  the  publication  of  Kohler's  sec- 
ond optical  study,  there  had  been  under- 
taken by  Kohts  in  Moscow  a  still  more  in- 
tensive and  thoroughgoing  study  of  vision 
and  of  varied  aspects  of  visual  perception 
in  the  chimpanzee.  It  remains  for  us  to 
characterize  the  methods  of  Kohts,  to  sum- 
marize her  results  on  visual  perception,  and 
to  evaluate  her  contribution  in  comparison 
with  that  of  Kohler. 

The  admirably  simple  experimental 
method  and  technique  of  Kohts  we  have 
described  on  pages  316  ff.  The  method  is 
designated  as  selection  by  choice  from  sam- 
ple, or,  by  matching  of  sample.  It  has  the 
remarkable  advantages  of  being  endlessly 
variable,  of  yielding  results  rapidly,  and  of 
being  subjected  readily  to  a  variety  of  con- 
trols. As  contrasted  with  most  of  the 
methods  employed  by  Kohler,  it  has  the 
obvious  disadvantage  of  requiring  a  rela- 
tively long  period  of  preliminary  training. 
There  is  also  the  probability  that  many 
chimpanzees  would  not  succeed  in  this  pre- 
liminary training  and  consequently  could 
not  be  used  as  subjects,  for  it  appears  that 
success  results  from  something  akin  to  an 
understanding  of  what  the  investigator  de- 
sires or  requires  of  the  subject.  But  whereas 
Kohler's  method  of  experimentation  may 
be  less  laborious  initially,  in  the  end  it  prob- 
ably is  much  more  tedious  and  time-con- 
suming than  that  of  Kohts.  Kohler,  in  the 
course  of  years,  made  only  a  few  hundred 
observations  bearing  on  perceptual  proc- 
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'loni"  at  work  in  Mrs.  Kohts's  laboratory  in  Moscow.  From  N.  Kohts 


esses,  whereas  Kohts  in  a  few  months  made 
thousands.  We  do  not  mean  to  imply  that 
this  is  a  measure  of  value. 

Kohts  thus  briefly  describes  the  scope  of 
her  work  and  justifies  the  statements  which 
we  have  just  made. 

It  is  sufficient  to  mention  briefly  successive  series 
of  diverse  performances  which  were  carried  on  by 
this  method  in  a  surprisingly  short  time :  the  dis- 
crimination of  achromatic  and  chromatic  colors, 
the  recognition  of  manifold  "planimetrical  and 
stereometrical"  figures,  discrimination  of  different 
volumes  and  surfaces,  of  length,  breadth,  height; 
the  recognition  of  color  combinations,  alphabets, 
pictures  of  objects.  Several  modifications  of  method 
warranted  a  definite  position  as  to  question  of 
ability  of  animal  for  elementary  abstractions. 
Modification  of  conditions  of  experiment  and  con- 
sequent change  in  performance  of  animal  furnished 
real  criterion  for  evaluation  of  different  factors 
which  favored  correct  solution  of  given  problem  or 
eventually  hindered,  and  thus  exhibited  the  psy- 
chological character  of  functions  of  animal. 
(Kohts,  1923,  p.  463.) 

Again,  with  praiseworthy  conciseness,  the 
author  has  summarized  the  results  of  her 
varied  observations  on  visual  perception. 


The  following  things  were  found.  The  chimpan- 
zee distinguishes  thirty  different  chromatic  colors. 
Of  these  six  are  shades  of  red,  four  orange,  three 
yellow,  three  green,  two  sky-blue,  three  blue,  six 
violet,  and  three  purple.  He  distinguishes  twenty 
colors  when  they  are  shown  simultaneously  when 
the  objects  are  mixed  up.  He  distinguishes  two 
color  combinations  made  of  any  of  the  above 
colors,  provided  one  makes  the  experiment  repeat- 
edly. He  distinguishes  three  color  combinations, 
five  grades  of  intensity  of  achromatic  colors ;  dis- 
tinguishes drawings  of  objects  and  letters.  He  dis- 
tinguishes seven  different  planimetric  figures  which 
are  approximately  of  the  same  size ;  thirteen  plani- 
metric figures  equal  in  area — circle,  oval,  twelve- 
sided  polygon,  ten-sided  polygon,  eight-sided  poly- 
gon, pentagon,  square,  rectangle,  triangle,  rhombus, 
trapezium,  sector,  and  half  of  a  disc;  ten  stereo- 
metric figures — sphere,  cylinder,  cone,  cube,  three, 
four,  and  six-sided  pyramid,  three,  four,  and  six- 
sided  prism ;  finer  combinations  of  planimetric  fig- 
ures, provided  there  are  not  as  many  shown  at  the 
same  time;  four  different  shapes  of  ovals,  five  of 
polygons,  five  of  triangles,  three  of  rectangles,  four 
of  trapeziums,  three  of  rhombus,  and  four  stereo- 
metric cones.  He  also  distinguishes  size;  five  differ- 
ent heights  of  simultaneously  presented  hemi- 
spheres, each  differing  seven  millimeters  in  diame- 
ter. He  distinguishes  an  interval  of  twenty-two  mil- 
limeters if  five  objects  are  shown  simultaneously. 
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He  distinguishes  the  interval  of  thickness  of  five 
millimeters  when  five  objects  are  presented.  He 
distinguishes  the  interval  of  length  of  eight  milli- 
meters if  six  objects  are  presented  simultaneously. 


Fig.  io6.  Perception  of  form.  From  N.  Kohts,  1923. 


He  distinguishes  the  interval  of  width  of  five  milli- 
meters if  five  objects  are  presented  simultaneously. 
He  distinguishes  the  difference  of  areas  and  vol- 
ume of  seven  millimeters  if  at  once  ten  objects  are 
presented. 

It  must  be  added  that  smaller  objects  are  more 
easily  distinguished  than  larger  objects.  It  must  be 
also  mentioned  that  the  shape  of  objects  was  dis- 
tinguished also  by  the  aid  of  touch  when  the  chim- 
panzee had  to  get  the  object  with  his  one  hand 
from  the  depth  of  a  bag. 

The  results  of  these  experiments  show  that  the 
chimpanzee  is  capable  of  diverse  complicated, 
exact,  and  fine  visual  perceptions  which  are  com- 
parable to  those  of  a  child  of  the  corresponding 
age,  and  far  in  excess  of  what  the  animal  needs  in 
his  natural  life.  The  chimpanzee  forms  ideas.  He 
possesses  ideal-motor  perceptions.  Very  easy  are 
associations  by  apposition  which  are  difficult  of 
dissociation.  Considerably  more  difficult  is  the  first 
association  of  identity,  but  once  established  the 
process  is  easily  applied  by  analogy  to  diverse 
groups  of  characters.  The  act  of  recognition  is  ac- 
complished in  a  very  short  time  even  in  compli- 
cated problems,  a  fact  which  speaks  in  favor  of  the 
presence  in  the  chimpanzee  of  a  concentrated  vol- 
untary attention.  Correspondingly,  he  is  very 
quickly  tired.  Very  difficult  are  associations  by 
similarity.  He  is  capable  of  elementary  abstrac- 
tion, abstraction  of  color  from  size  and  shape,  of 
shape  from  size  and  color.  But  higher  abstractions 
have  been  unsuccessful  (counting).  (Kohts,  1921.)! 

1  For  this  free  translation  from  the  Russian  of 
Kohts  we  are  indebted  to  Professor  Alexander 
Petrunkevitch. 


The  technical  procedure  of  Kohts  is  such 
that,  although  errors  of  observation  are 
readily  possible,  they  may  with  equal  fa- 
cihty  be  avoided  or  controlled.  Seemingly 
the  investigator  took  great  pains  to  elimi- 
nate irrelevant  cues  and  to  compel  her  sub- 
ject to  discriminate  on  the  basis  of  visual 
perception  of  the  objects  from  which  the 
sample  should  be  matched.  In  general,  her 
results  reveal  more  refined  visual  discrimi- 
nation than  might  be  expected  from  previ- 
ous and  comparable  studies  with  other 
mammals.  The  results,  therefore,  much 
more  closely  approximate  those  for  man 
than  would  be  anticipated. 

As  to  the  relative  values  and  contrasts 
in  the  studies  of  visual  perception  made 
by  Kohts  and  Kohler,  this  may  be  said. 
Whereas  the  descriptions  by  Kohts  are 
lengthy  and  full  of  detail  concerning  facts 
of  behavior,  those  of  Kohler  are  relatively 
brief  as  to  observations  and  much  more 
lengthy  as  to  hypothetical  conditions,  theo- 
retical considerations,  and  implications  and 
interpretations  of  results.  The  contrast  is  at 
once  striking  and  important,  for  undoubt- 
edly it  indicates  the  mental  characteristics 
and  acquired  interest  and  technical  equip- 
ment of  the  investigators.  The  contribu- 
tion of  each  is  extraordinarily  important; 


Fig.  107.  Perception  of  form.  An  error  in  matching  sample. 
From  N.  Kohts,  1923. 


neither  can  be  placed  first.  The  one  may  be 
safer  as  an  observer,  the  other  more  imagi- 
native, ingenious  in  formulating  problems, 
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and  perhaps  also  less  patient  in  the  accumu- 
lation and  evaluation  of  facts. 

Numerous  other  aspects  or  forms  of  per- 
ceptual process,  other  than  those  mentioned 
in  the  foregoing  pages,  have  been  observed, 
commented  on,  and  partially  described  by 
either  Kohler  or  Kohts.  Among  these  phe- 
nomena are  perception  of  space,  time, 
weight  (of  lifted  objects),  number,  and 
varying  configurations,  as,  for  example,  of 
an  object  placed  in  varying  relations  to  its 
environment,  or  of  an  assemblage  of  ob- 
jects (boxes,  sticks,  stones)  arranged  as  a 
constructional  unit  and  constituting  a  con- 
figuration. For  further  enlightening  infor- 
mation concerning  the  nature  of  such  as- 
pects of  perceptual  processes  in  the  chim- 
panzee, the  reader  is  referred  particularly 
to  Kohler 's  studies  in  intelligence  (191 7, 
1925).  At  this  point  we  would,  however, 
quote  certain  of  this  author's  generalized  de- 
scriptions and  conclusions.  We  shall  begin 
with  perception  of  parts  versus  wholes. 

It  appears  from  our  several  observations  that 
there  need  not  be  any  actual  connexion  (in  the 
technical  sense)  besides  the  (to  the  chimpanzee) 
apparent  (optical)  connexion,  and  that  one  object 
does  not  have  to  be  "really"  part  of  another,  in  or- 
der that  the  chimpanzee  should  regard  it  as  if  nailed 
to  its  surroundings,  and  not  notice  it  at  all  as  an  in- 
dependent object.  If  one  places  any  implement — a 
window-grill,  a  compact  table,  etc. — in  such  a  way 
that  this  object  becomes  as  far  as  possible  optically 
an  integral  part  of  its  surroundings:  for  instance, 
if  the  table  is  placed  carefully  with  one  of  its 
corners  in  the  right  angle  of  a  room,  and  the  flat 
window-grill  against  a  wall,  so  that  it  joins  it  com- 
pletely :  one  will  see  the  chimpanzee,  in  search  of 
implements,  pass  by  this  object,  as  if  it  did  not 
exist.  The  object  is  not  hidden  in  this  case,  it 
merely  forms  with  its  surroundings  a  perfect  inte- 
gral whole.  I  have  not  been  able  to  make  many 
such  experiments,  for  the  simple  reason  that  I  did 
not  wish  for  the  moment  to  hinder  attempts  at 
solution,  but,  on  the  contrary,  to  favour  them  to  a 
certain  extent  by  circumstances.  Every  experi- 
menter will  probably,  for  the  same  reason,  with- 
out much  hesitation  avoid  putting  the  box,  for  ex- 
ample (which  may  come  in  as  an  implement)  into 
the  corner  of  a  room  so  that  it  becomes  visually 
part  of  it.  But  if  one  is  seeking  a  theoretical  ex- 
planation, then  once  we  know  what  the  chimpan- 
zee can  do,  every  experiment  in  which  we  succeed 
in  preventing  the  usual  solution  is  of  the  greatest 
importance.  (Kohler,  1925,  pp.  115-116.) 


The  behavior  of  the  chim{)anzee  aroused 
in  Kohler  strong  interest  in  its  perception 
of  and  adaptation  to  spatial  relations  and 
what  may  be  called  "statics."  Concerning 
the  subject  the  author  remarks: 

I  will  give  only  a  brief  suggestion  of  the  manner 
in  which  the  habits  of  the  chimpanzee  positively 
hinder  the  evolution  of  statics.  We  know  that  in 
human  beings  the  absolute  visual  orientation 
which  makes  complete  reversal  appear  as  a  strong 
alteration  only,  develops  gradually  in  children.  The 
hypothesis  that  this  (normal)  absolute  spatial 
orientation,  this  fixed  "above"  and  "below,"  is  a 
product  of  the  habitual  upright  posture  of  our 
heads,  appears  plausible,  whether  we  wish  to  at- 
tribute the  formation  of  these  phenomenological 
facts  to  "experience,"  or  (like  the  author)  are  in- 
clined to  admit  a  direct  physiological  influence  of 
gravitation  and  optical  stimulation  of  shapes  on 
certain  parts  of  the  working  nervous  system  (as  in 
this  upright  posture).  In  any  case,  we  should  not 
have  developed  this  absolute  orientation  in  space 
to  such  an  extent,  if  we,  like  the  chimpanzees, 
held  our  heads  just  as  often  in  other  positions  as 
vertically  erect.  If  we  consider  the  fundamental  de- 
pendence of  our  statics  on  the,  in  general,  firm 
orientation  of  "above"  and  "below,"  the  vertical 
and  horizontal  (a  child  too  has  no  statics  as  long 
as  it  lacks  this  absolute  orientation),  it  will  be 
evident  that  the  chimpanzee  lives  under  very  un- 
favourable circumstances  to  the  development  of 
statics. 

On  the  other  hand  his  natural  life  is  eminently 
calculated  to  exercise  the  functions  of  the  labyrinth 
and  cerebellum,  and  to  make  him  so  muscularly 
dexterous  and  agile  that  the  least  expert  acrobat 
among  chimpanzees  need  not  fear  human  rivalry. 
Thus  in  the  manipulations  with  ladders  and  boxes, 
he  lacks  a  powerful  incentive  to  the  development 
of  statics,  for  he  is  physically  able  to  cope  with 
structures  to  which  no  human  adult  would  trust 
himself.  (1925,  pp.  168-169.) 

Finally,  we  would  direct  attention  to  the 
following  question-provoking  account  of  the 
chimpanzee's  "handling  of  forms": 

In  all  intelligence  tests  which  apply  to  an  opti- 
cally given  situation,  the  subject  of  the  experiment 
has — if  one  watches  in  detail — among  other  tasks, 
to  grasp  certain  forms  and  shapes  {^'Gestalten' :  v. 
Ehrenfels,  Wertheimer).  These  factors  of  form  in 
most  of  the  experiments  described  have  been  of 
the  simplest,  so  that  the  uninitiated  hardly  recog- 
nize the  characteristic  properties  of  "shapes" 
(Gestalten)  in  them:  sheer  distances  (very  often), 
the  relation  of  sizes  to  each  other  (in  the  experi- 
ment with  the  double  stick,  the  relation  of  the 
two  openings),  crude  directions  and  at  the  mosi 
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the  components  of  direction  (model  experiment  of 
the  preceding  chapter,  experiment  with  door,  etc.). 
But  always  where  a  problem  of  form  made  greater 
demands  on  the  animals— i.e.  where,  untheoreti- 
cally,  one  would  for  the  first  time  speak  of  forms 
and  shapes  (in  the  narrower  sense) — the  chimpan- 
zee began  to  fail,  and,  regardless  of  fine  details  in 
the  structure  of  the  situation,  to  proceed  as  if  all 
forms  were  "en  bloc"  without  any  more  precise 
structure.  This  occurred  in  the  experiment  with 
the  wound  gymnastic  rope,  with  the  coiled  wire, 
and  in  building  with  boxes.  (Kohler,  1925,  p. 
235.) 

Much  is  known  concerning  perceptual 
processes  in  the  chimpanzee;  many  prob- 


lems have  been  glimpsed,  several  have  been 
definitely  formulated,  and  a  few  have  been 
solved.  Whereas  heretofore  in  the  prepara- 
tion of  this  volume  we  have  been  disap- 
pointed and  discouraged  by  the  paucity  of 
significant  and  reliable  observational  data, 
in  this  chapter  we  have  been  made  to  feel 
the  pressure  of  abundant  materials.  Al- 
though the  difficulties  of  our  task  of  expo- 
sition have  increased,  the  change  is  delight- 
ful. With  a  sense  of  incompleteness,  and 
reluctantly,  we  conclude  this  chapter  on  as- 
pects of  perceptual  experience  and  response. 


CHAPTER  TWENTY-SEVEN 


INTELLIGENCE  OF  CHIMPANZEE:  OPINIONS  AND 
METHODS  OF  INQUIRY 


THE  preceding  chapters  on  affective 
experience  and  its  expressions,  sen- 
sory and  perceptual  experience,  and 
associated  behavior,  are  introductory  and 
preparatory  to  our  chapters  on  intelligence. 
In  this  exposition  we  are  proceeding  on  the 
assumption  that  affectivity,  as  experience 
and  behavior,  precedes  and  is  basic  to  in- 
telligence. Further,  that  it  is  a  function 
of  structural  maturation,  and  although  in 
varying  degrees  adapted  to  the  require- 
ments of  the  life  of  a  species,  it  is  not 
promptly  and  highly  adaptive.  In  the  litera- 
ture on  animal  behavior  the  overt  expres- 
sions of  affectivity  are  usually  termed 
impulsive,  reflexive,  or  instinctive  acts.  A 
second  assumption  now  in  point  is  that  cog- 
nitive (intelligent)  behavior  is  phylogeneti- 
cally  and  ontogenetically  more  recent  in 
origin  than  affective,  dependent  upon  a  dif- 
ferent neural  mechanism  (the  neo-pallium), 
and  initially  unadapted,  but  in  varying  de- 
grees and  at  varying  rates  adaptive  in  the 
course  of  individual  experience.  To  describe 
affectivity  and  intelligence  separately  is 
grossly  misleading,  because  they  commonly 
and  constantly  appear  together  in  behav- 
ioral patterns,  some  of  which  we  commonly 
designate  instincts  and  others  habits. 

It  will  be  assumed,  then,  even  when  not 
so  stated,  that  the  modes  of  behavioral 
adaptation  and  the  individual  acquisitions 
which  are  described  in  the  present  chapter, 
imply  a  groundwork  of  responsive  capacity. 
Although  in  few  instances  can  the  primary 
maturational  contribution  which  prepares 
the  way  for  a  habit  be  fully  described,  it 
nevertheless  appears  eminently  worth  while 
to  attempt  a  general  account  of  those  indi- 
vidual acquisitions  which  are  commonly 
thought  of  as  expressions  of  intelligence.  If 
we  were  asked  at  this  point  to  define  the 


term  intelligence,  we  should  be  inclined  to 
use  the  phrase,  individual  behavioral  adap- 
tation on  the  basis  of  experience.  And  we  by 
no  means  should  object,  even  in  this  connec- 
tion, to  the  tentative  use  of  such  partial 
synonyms  as  brightness,  alertness,  docility, 
educability,  sagacity.  To  the  consideration 
of  what  these  terms  suggest  to  the  reader 
we  would  now  give  attention,  and  in  still 
further  preparation  for  examination  of  the 
techniques  and  results  of  experimental  in- 
quiries, we  would  attempt  to  set  forth  the 
consensus  of  opinion  concerning  the  degree 
of  intelligence  of  the  chimpanzee. 

As  far  back  as  we  mav  definitelv  trace 
knowledge  of  this  ape  it  seemingly  made  the 
impression  on  human  observers  of  extraor- 
dinary alertness  and  sagacity.  We  shall  not 
present  the  history  of  opinion,  but  shall  per- 
mit Rennie  to  express  the  naturalistic  view 
of  a  century  ago. 

In  this  respect  [nature  of  arborealness],  it  will 
be  afterwards  seen  that  he  differs  essentially  from 
the  orangs,  as  he  appears  likewise  to  do  in  his  more 
active  habits,  social  disposition,  and  superior  intel- 
ligence. The  circumstances  of  his  building  or  in- 
habiting huts,  residing  on  the  ground,  and  hving  in 
society,  elevate  this  animal  materially  above  the 
sluggish,  solitary,  and  arboreal  orangs  of  the  In- 
dian isles,  and  countenance  the  probability  of  his 
occasionally  erect  attitude  and  biped  progression, 
and  even  of  his  presumed  use  of  a  club  to  attack 
or  defend  himself ;  a  circumstance,  perhaps,  ren- 
dered necessary,  in  consequence  of  the  smaller  de- 
velopment of  his  canine  teeth,  as  compared  with 
those  of  the  orangs  and  gibbons.  In  short,  all  his 
actions  and  habits,  as  well  as  his  physical  structure 
and  mental  endowments,  combine  to  elevate  him 
above  the  other  simias,  and  to  place  him  in  a  sta- 
tion inferior  only  to  that  occupied  by  man  himself, 
in  the  scale  of  animated  nature.  (Rennie,  1838,  pp. 
70-80.) 

One  should  recall,  as  he  reads  Rennie  s 
statement,  that  he  was  unfamiliar  with  the 
gorilla  and  that  comparison  is  between  the 
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chimpanzee  and  the  Asiatic  anthropoids, 
especially  the  orang-outan. 

Native  opinion  very  definitely  places  the 
chimpanzee  next  to  man  in  order  of  intelli- 
gence. Several  excellent  authorities  might  be 
cited.  We  mention  a  few  only.  Savage  and 
Wyman  (1847,  P-  425),  Gautier-Laboullay 
(1858-61,  p.  90),  Reade  (1864),  and  Jenks 
(191 1,  p.  58),  all  inform  us  that  the  chim- 
panzee is  said  to  be  more  intelligent  than 
the  gorilla.  "If  you  throw  a  spear  at  the 
njina  [gorilla],  say  the  natives,  he  will 
spring  out  of  its  way;  but  if  you  throw  one 
at  the  nchigo  [chimpanzee],  he  will  catch 
it  in  his  hand  and  throw  it  back  at  you." 
(Reade,  1864,  p.  184.)  Because  of  their 
consistency,  and  also  on  account  of  the 
unique  opportunities  which  the  natives  have 
for  observing  and  comparing  the  character- 
istics of  man,  chimpanzee,  and  gorilla,  we 
take  their  opinions  seriously. 

Among  trainers  of  wild  animals,  keepers, 
and  directors  of  zoological  gardens,  and 
those  who  otherwise  are  intimately  asso- 
ciated with  trained  and  untrained  exhibi- 
tion specimens  of  chimpanzee,  the  opinion 
prevails  that  it  probably  is  the  most  readily 
educable  of  all  infrahuman  animals.  Some 
few  authorities  would  take  exception  to  this 
statement,  but  the  majority,  as  indicated  by 
published  opinions,  would  rank  the  chim- 
panzee next  to  man  in  intelligence. 

Travelers,  hunters,  and  collectors,  who 
undoubtedly  in  many  instances  are  pro- 
foundly influenced  by  the  opinions  and 
superstitions  of  the  natives,  tend  generally 
to  give  the  chimpanzee  first  place.  Thus,  for 
example.  Barns  (1923,  p.  133)  thinks  that 
study  of  the  gorilla  has  shown  it  to  be  less 
intelligent  than  the  chimpanzee  or  orang- 
outan,  but  he  nevertheless  considers  knowl- 
edge incomplete  and  otherwise  unsatisfac- 
tory. 

The  most  recently  expressed  opinion  of  a 
specialist  in  morphology  is  that  of  Sonntag, 
who  says: 

There  appears  to  me  to  be  no  doubt  that  the 
Chimpanzee  is  the  most  intelligent  of  the  Anthro- 
poid Apes,  but  there  are  individual  differences  in 
the  degree  of  intelligence.  Sally,  the  famous  Chim- 


panzee belonging  to  the  Zoological  Society,  had  a 
higher  degree  of  intelligence  than  her  successors. 
Young  animals  have  a  good  memory  for  faces,  and 
they  will  remember  a  person  who  has  injured 
them.  (Sonntag,  1924,  p.  90.) 

When  we  began  to  assemble  opinions  on 
the  intelligence  of  the  chimpanzee  we  were 
under  the  impression  that  the  gorilla  was 
commonly  ranked  as  its  superior.  It  con- 
siderably surprised  us  to  discover  the  preva- 
lence of  the  opposite  view.  Certainly  in 
recent  time  there  has  been  prevalent  among 
morphologists,  systematists,  and  certain 
students  of  behavior,  a  suspicion  that  the 
gorilla  ranks  next  to  man  in  mental  devel- 
opment. Possibly  this  surmise  is  due  to  more 
pronounced  resemblances  in  the  structure  of 
the  nervous  system,  but  it  is  quite  as  likely 
based  on  relative  ignorance  of  the  behav- 
ioral characteristics,  and  especially  of  the 
educability,  of  the  gorilla,  and  is  favored  by 
the  human  tendency  to  expect  the  remark- 
able. But  whatever  the  facts  with  reference 
to  the  grounds  of  our  initial  mistake,  it  is 
entirely  clear  from  the  literature  that  the 
intelligence  of  the  chimpanzee  is  generally 
deemed  superior  to  that  of  the  gibbon, 
orang-outan,  and  gorilla,  and  second  only, 
among  existing  types  of  organism,  to  that  of 
man. 

So  much  then  for  opinion,  based  perhaps 
as  largely  upon  hearsay  as  upon  personal 
observation.  It  now  becomes  our  task  to  dis- 
cover what  are  the  facts  concerning  chim- 
panzee intelligence.  At  the  outset  we  face, 
and  it  seems  desirable  that  we  attempt  to 
answer,  the  inevitable  question:  How  is  it 
possible  to  discover,  and  having  discovered 
to  measure  and  accurately  to  describe,  the 
characteristics  of  intelligence?  In  view  of 
this  obviously  important  expositional  need, 
we  shall  devote  a  few  paragraphs  to  meth- 
odology. Therein  we  shall  consider  general 
aspects  of  the  problem  of  intelligence,  the 
nature  and  values  of  certain  ways  of  obtain- 
ing information,  characteristics  of  the  chim- 
panzee which  primarily  affect  observation, 
and  finally  the  handling  of  incentives  or 
motives.  We  disavow  intent  to  consider 
these  subjects  thoroughly.  The  best  we  can 


338 


A  STUDY  OF  ANTHROPOID  LIFE 


flo  hrirtlv  is  to  indicate  a  few  especially 
important  |)rinciples  and  recjuirements  in 
method. 

Generally  stated,  the  problem  of  intelli- 
gence is  analysis  of  individually  achieved 
adaptations  of  behavior,  with  intent  to  dis- 
cover and  describe  modes  of  adaptation, 
their  characteristics,  relations,  and  values. 
In  the  chimpanzee  we  assume  ability  to 
profit  by  experience,  since  an  array  of  natu- 
ralistic and  experimental  data  establishes 
the  existence  of  such  capacity.  We  therefore 
are  intent  on  discovering  how,  and  to  what 
extent,  the  animals  profit  by  experience.  Are 
thev  capable  of  perceiving  and  integrating 
relations  and  of  acting  with  varying  degrees 
of  insight  or  understanding  as  are  we?  Does 
their  adaptive  behavior  indicate  the  exist- 
ence of  analysis,  abstraction,  generaliza- 
tion? Are  they  capable  of  imitating  one  an- 
other or  other  animals  understandingly?  Or, 
by  contrast  with  these  possibilities,  do  they 
act  as  many  infrahuman  mammals  and 
other  vertebrates  are  said  to  do,  without 
insight  or  foresight,  and  adapt  to  circum- 
stances or  solve  environmental  problems 
only  by  reason  of  the  gradual  elimination  of 
the  useless  or  harmful  and  the  resulting 
selection  of  profitable  acts?  In  a  word,  the 
essential  problem  of  intelligence  in  the 
chimpanzee  is  one  of  insight  and  under- 
standing; its  presence,  nature,  frequency  of 
appearance,  and  degree  of  development. 

Consequently  it  is  pertinent  to  inquire 
how  the  student  of  the  chimpanzee  may  in- 
vestigate individual  adaptivity  in  order  to 
discover  whether  or  not  it  involves  insight? 
This  question  is  capable  of  very  brief  an- 
swer, although  description  of  the  varied 
methods  which  have  been  utilized,  and  dis- 
cussion of  important  aspects  of  procedure 
would  lead  us  far.  In  its  bare  essentials,  the 
method  of  studying  intelligence  involves 
presentation  to  the  subject  of  a  situation 
which  demands  some  unusual,  and  there- 
fore neither  innate  nor  acquired,  mode  of 
behavior.  Usually  this  is  spoken  of  as  the 
presentation  of  a  novel  problem,  in  order  to 
discover  whether  the  animal  is  capable  of 
solving  it,  and  if  so  in  what  manner.  Prob- 


lems, in  varying  degree  novel  and  difficult, 
we  know  from  our  own  experience  to  be  of 
endless  variety.  The  number  which  may  be 
devised  for  and  presented  to  chimpanzees 
is  limited  only  by  the  ingenuity,  time,  and 
patience  of  investigators.  We  would  men- 
tion as  examples  a  few  types  of  problematic 
situation  which  have  more  or  less  fre- 
quently, and  with  varying  degrees  of  profit, 
been  employed  in  the  exploration  of  what 
we  have  called  chimpanzee  intelligence. 

There  is  first  what  is  commonly  called 
the  discrimination  method.  It  involves  the 
presentation  of  two  differing  stimuli,  of 
which  the  investigator  desijmates  the  one 
as  positive  and  the  other  as  negative.  Effort 
is  made  by  presenting  these  pairs  of  stimuli 
under  certain  controlled  conditions  to  dis- 
cover whether  the  subject  can  react  appro- 
priately by  indicating  choice  or  selection  of 
the  positive  stimulus,  with  w^hich  is  asso- 
ciated some  incentive,  as,  for  example,  food, 
escape  from  isolation  to  companions,  or  op- 
portunity for  play.  The  negative  stimulus, 
on  the  contrary,  yields  no  satisfaction,  but 
instead  its  selection  ordinarily  necessitates 
a  repetition  of  response.  The  paired  stimuli 
may  be  endlessly  varied,  as,  for  example, 
in  quality,  intensity,  complexity.  Lights, 
colors,  sounds,  odors,  objects  differing  in 
size,  form,  or  distance  may  be  emploved. 
Ordinarily  this  method  serves  especially 
well  to  indicate  ability  to  respond  to  spe- 
cific stimuli,  to  measure  the  amount  of  dif- 
ference between  stimuli  necessary  for  dis- 
crimination, and  to  analyze  roughly  the 
nature  of  perceptual  processes.  It  may  be 
used  for  the  investigation  of  any  or  all 
sense  modes  and  for  many  if  not  all  aspects 
of  perception  which  appear  in  connection 
with  the  several  sense  modes.  In  the  previ- 
ous chapter  w^e  have  had  occasion  to  de- 
scribe and  characterize  the  method  briefly 
as  used  by  Kohler  in  his  studies  of  visual 
perception. 

A  somewhat  more  complex  form  of  the 
discrimination  method  was  employed  by 
Kohts  under  the  name  choice  by  matching 
of  sample.  In  this  instance  the  positive 
stimulus,  instead  of  being  relatively  simple. 
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appeared  in  a  varying  group  of  objects,  and 
it  was  to  be  recognized,  selected,  and  pre- 
sented to  the  experimenter.  Evidently  in  the 
use  of  this  method  a  certain  approach  to  in- 
sight or  general  understanding  of  the  re- 
quirement of  the  experiment  is  essential  to 
success. 

A  second  type  of  procedure,  varying  radi- 
cally from  the  discrimination  method,  is 
commonly  designated  as  the  maze  method. 
Although  very  extensively  used  for  quanti- 
tative studies  in  habit  formation,  or  modi- 
fiability  of  behavior,  in  rodents  and  certain 
other  mammals,  it  has  been  relatively  little 
used  with  the  primates,  and  only  in  rare, 
unusual  forms  for  the  chimpanzee.  This 
method  presents  a  subject  with  the  neces- 
sity of  finding  its  way,  variously  guided  ac- 
cording to  experimental  conditions,  from 
some  constant  starting  point  to  a  certain 
fixed  goal  at  which  reward  is  achieved.  The 
path  which  must  be  followed  is  rendered 
more  or  less  complex  and  baffling  by  the 
introduction  of  turns,  blind  alleys,  and 
various  sorts  of  obstruction.  There  are,  for 
instance,  mazes  in  which  electrodes  are  in- 
troduced for  stimulation  of  the  animal  when 
it  takes  a  wrong  path,  others  in  which  areas 
of  water  appear  as  barriers  or  baffling  fea- 
tures. As  in  the  case  of  the  previous  method, 
there  is  indefinite  opportunity  for  experi- 
mental ingenuity  in  the  handling  of  this 
procedure. 

A  third  type  of  method  long  used  after 
introduction  by  Thorndike,  especially  by 
American  investigators,  has  often  been 
called  the  problem-box  or  puzzle-box 
method.  As  the  name  suggests,  it  involves 
such  arrangement  of  an  experiment  box 
that  it  serves  to  present  a  problem  to  the 
animal.  Usually  the  motive  depended  upon 
is  the  desire  of  the  animal  either  to  escape 
from  or  get  into  a  box.  As  a  rule,  food  is 
employed  as  incentive.  Types  of  problem, 
varying  extremely  in  naturalness,  com- 
plexity, and  ease  of  solution,  include  the 
fastening  of  door  or  exit  barrier  so  that  it 
will  not  open  unless  some  mechanism  or 
series  of  mechanisms  within  or  without  the 
box  is  actuated.  Strings,  plugs,  latches. 


bolts,  levers,  locks,  singly  or  in  combina- 
tions, have  been  employed  in  problem  boxes 
in  the  study  not  only  of  other  mammals  but 
also  of  the  chimpanzee. 

Although  various  other  types  of  method 
or  variants  of  the  above  types  might  be 
listed,  it  is  our  purpose  in  this  connection 
merely  to  indicate  certain  methodological 
essentials  in  the  study  of  chimpanzee  intel- 
ligence. Therefore  we  ask  attention  to  a 
valuable  discussion  of  this  subject  by  Koh- 
ler,  and  supplement  the  points  which  we 
have  already  made  by  a  summary  of  his 
contribution. 

The  article  in  question,  prepared  for  Ab- 
derhalden's  handbook  of  biological  methods 
of  research,  is  concerned  with  methods  of 
psychological  investigation  of  the  anthro- 
poid apes,  but  since  Kohler  had  himself 
worked  especially  with  the  chimpanzee  and 
was  relatively  unfamiliar  with  other  types 
of  anthropoid  ape,  we  take  it  that  his  ideas 
and  recommendations  concerning  method 
are  based  primarily  on  his  experience  with 
the  chimpanzee,  and  that  his  discussion, 
therefore,  may  be  most  appropriately  and 
profitably  examined  in  the  present  chapter 
of  our  work. 

Our  reference  is  to  Kohler  (1921a).  Or- 
dinarily we  shall  not  refer  to  pages,  since 
the  entire  article  is  of  extraordinary  impor- 
tance and  should  be  read  by  every  psycho- 
biologist  who  proposes  to  use  the  chimpan- 
zee for  experimental  studies  in  behavior. 

In  commenting  on  the  requirements  and 
values  of  methods  of  investigating  intelli- 
gence Kohler  points  out  that  problems  may 
be  arranged  for  independent  solution  on  the 
basis  of  individual  initiative  or  of  imitation. 
In  either  case  it  is  of  the  utmost  impor- 
tance that  the  nature  and  degree  of  diffi- 
culty of  the  problem  be  determined  in  ac- 
cordance with  observation  of  the  character- 
istics of  the  organism,  the  individual  to  be 
studied,  and  not  in  accordance  with  the 
characteristics,  demands,  or  possibilities  of 
human  experience.  In  other  words,  the  prob- 
lem should  be  fair  to  the  animal  for  which 
it  is  designed.  It  must  not  be  too  easy  nor 
too  difficult.  Kohler  evidently  believes  that 
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many  methods  of  animal  experimentation, 
and  many  problems  desij^ned  for  the  testing 
of  animal  intelligence,  are  obviously  unsuit- 
able and  prove  the  stupidity  or  inadequate 
knowledge  and  insight  of  the  investigator. 
It  is  undeniable  that  human  characteristics 
and  experience  tend  overmuch  to  influence 
the  nature  of  problems  designed  for  the  in- 
vestigation of  animal  intelligence. 

A  second  essential  set  forth  is  that  the 
situation  which  involves  a  problem  to  be 
solved  should  be  wholly  and  readily  acces- 
sible to  the  senses,  unless  perchance  the 
particular  problem  under  investigation  de- 
mands a  different  condition.  For  if,  as  in 
many  problem-box  situations,  a  mechanism 
is  used  which  cannot  be  clearly  or  com- 
pletely seen  by  the  animal,  solution  or 
adaptation  by  insight  or  understanding,  al- 
though otherwise  possible,  may  not  reason- 
ably be  expected.  Again,  following  the  same 
line  of  thought,  our  author  stresses  the  ne- 
cessity for  simple,  clear-cut  situations  which 
may  be  readily  perceived.  This  contraindi- 
cates  intricate  mechanisms  or  complications 
such  as  are  often  arranged  to  puzzle  human 
subjects.  Kohler  evidently  would  definitely 
exclude,  as  means  of  discovering  insight, 
problems  which  are  in  the  true  sense  puz- 
zles. 

The  animal  must  come  to  the  experimen- 
tal problem  without  previous  experience  or 
practice.  In  other  words,  the  problem  must 
be  new  and  unsolved;  otherwise,  prompt 
solution  may  appear  on  the  basis  of  previ- 
ous experience,  and  the  investigator  may 
misinterpret  it  as  evidence  of  insight.  In 
this  same  connection,  chances  of  imitation 
either  of  the  experimenter  or  of  other  chim- 
panzees must  be  carefully  excluded.  Finally, 
in  summing  up  precautions,  Kohler  says 
that  accidental  solutions  must  be  guarded 
against,  for  often  what  may  look  like  a  good 
solution  to  the  inexperienced  or  overexpect- 
ant  observer,  may  be  purely  accidental  and 
due  to  the  application  of  a  previously 
learned  response  to  the  present  experimen- 
tal situation. 

The  chimpanzee  is  recommended  as  pe- 
culiarly suitable  for  experimental  studies 


in  j)sychobioUjgy.  It  is  necessary,  Kohler 
says,  to  take  into  account  individual  and 
specific  characteristics,  age,  health,  social 
relations,  the  immediate  physiological  con- 
dition of  the  subject,  including  appetite, 
effects  of  past  experience,  and,  in  general, 
the  conditions  affecting  and  determining 
motivation. 

As  special  requirements  in  connection 
with  measurement  of  intelligence  in  the 
chimpanzee,  Kohler  stresses  careful  obser- 
vation and  description;  the  factoring  or 
phrasing  of  behavior,  that  is,  relating  essen- 
tial parts  of  the  solution  of  a  problem  to 
the  immediate  conditions  for  their  occur- 
rence; the  consideration  and  appraisal  of 
failures,  some  of  which  may,  as  he  says,  be 
"good";  judgment  concerning  the  psycho- 
logical characteristics  of  an  act  in  terms  of 
its  adaptive  value  and  relations  to  the  situa- 
tion instead  of  in  accordance  with  its  re- 
semblance to  human  behavior,  and  atten- 
tion to  the  way  in  which  the  subject  meets 
and  solves  subproblems  or  minor  difficul- 
ties arising  in  the  course  of  an  experiment. 

In  the  light  of  discussion  of  methods  for 
studying  sensory  discrimination  and  per- 
ception, Kohler  points  out  the  possibility 
of  general  as  contrasted  with  specific  train- 
ing as  basis  for  experiments.  Instead,  for 
example,  of  training  a  subject  to  choose  a 
particular  large  box  as  contrasted  with  a 
particular  small  one  in  order  to  obtain  food, 
by  proper  procedure  it  may  instead  be 
taught  to  choose  the  larger  of  two  boxes, 
or,  by  different  procedure,  it  may  be 
taught  to  match  a  given  box  from  a  collec- 
tion of  objects  placed  before  it.  Generalized 
training,  as  the  author  very  well  insists,  is 
advantageous,  since  it  saves  time  and  avoids 
unduly  taxing  the  patience  and  interest  of 
the  subject.  Obviously  it  is  desirable  to 
minimize  what  Kohler  calls  mechanical 
training  and  wherever  practicable  to  sub- 
stitute for  it  a  generalization  on  the  part  of 
the  animal.  It  is  further  proposed  by  Koh- 
ler, and  we  believe  the  proposal  is  entirely 
practicable,  that  in  studies  of  chimpanzee 
intelligence  extensive  use  should  be  made  of 
ability  to  respond  to  structure-function  or 
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the  relative  value  of  a  stimulus,  object,  or 
situation,  as  contrasted  with  its  particular 
or  absolute  value. 

The  systematic  discussion  of  methods  of 
psychological  investigation  of  anthropoid 
apes,  which  we  are  attempting  to  summa- 
rize, concludes  with  the  enumeration  of 
seven  important  desiderata.  We  list  them 
below  by  number,  with  brief  descriptive 
comment. 

(1)  Simplicity  of  apparatus.  Since  the 
chimpanzee  is  capable  of  manual  opera- 
tions, and  also  psychobiologically  capable 
of  learning  to  use  a  stick,  for  example,  as 
tool,  the  desirability  is  indicated  of  teaching 
the  animal  to  react  by  pointing  with  hand 
or  stick  to  the  object  chosen,  in  indication 
of  its  response  to  a  situation,  instead  of  by 
general  body  movement  or  locomotion. 

(2)  Varied  sources  of  error  must  be 
guarded  against  in  work  with  chimpanzees 
as  with  other  animals.  Extraneous  cues,  if 
present,  should  be  controlled;  in  many  in- 
stances they  must  necessarily  be  eliminated. 
The  influence  of  the  experimenter  must  be 
considered,  and,  if  discovered,  be  checked 
or  controlled  to  an  extent  which  renders 
definitely  interpretable  results  possible. 

(3)  The  subject  of  observation,  within 
reasonable  limits,  must  be  protected  from 
distractions  and  annoyances  which  tend  to 
waste  its  energy,  and  all  necessary  precau- 
tions must  be  taken  to  maintain  its  interest 
in  the  problem  and  its  desire  to  succeed. 

(4)  The  number  of  observations  per  day 
should  be  so  limited  that  interest  shall  not 
seriously  diminish.  It  is  relatively  easy  to 
fatigue,  discourage,  or  bore  the  animal  by 
too  frequent  presentation  of  a  given  prob- 
lem or  by  too  many  repetitions  on  any  given 
day.  On  the  whole,  too  few  rather  than  too 
many  observations  per  unit  of  time  is  to  be 
recommended. 

(5)  If  variations  of  a  problem  or  experi- 
ment are  made  they  should  not  follow  one 
another  too  rapidly,  since  confusion  is  likely 
to  result.  It  is  better  to  allow  a  long  inter- 
val between  variations  than  to  attempt  to 
hasten  the  work. 

(6)  Whereas  certain  mammals,  such  for 


example  as  the  rodents,  seemingly  work 
very  well  in  such  monotonous  and  presum- 
ably unintelligible  forms  of  experiment  as 
"sensory  discrimination"  and  "the  maze," 
the  chimpanzee  tends  to  work  impatiently 
and  on  the  whole  less  successfully.  Appar- 
ently for  it,  the  use  of  these  methods,  unless 
very  definitely  required  by  a  given  prob- 
lem, is  contraindicated,  and  in  place  of 
them  it  is  desirable  to  use  situations  which 
permit  of  attentive  observation  and  such 
measure  of  insight  or  understanding  as  the 
chimpanzee  may  be  capable  of.  Further- 
more, and  of  this  Kohler  makes  much,  it  is 
desirable  to  do  everything  possible  to  make 
the  problem  intelligible  to  the  subject  and 
thus  to  enable  it  to  grasp  the  essential  rela- 
tions or  factors  which  condition  solution. 
To  this  end,  striking  contrasts  may  be  in- 
troduced, as,  for  example,  in  color,  size, 
form,  spacing,  and  the  experimenter  may 
definitely  and  repeatedly  call  the  attention 
of  the  subject  to  significant  aspects  of  the 
situation. 

(7)  Finally,  we  are  reminded  that  de- 
spite the  conspicuous  importance  of  some 
one  act  or  aspect  of  behavior,  the  total  be- 
havior of  the  subject  should  be  taken  into 
account  and  carefully  recorded  for  analysis 
and  interpretation.  By  way  of  illustration, 
although  the  selection  of  the  correct  box  di- 
rectly and  immediately  may  seem  the  es- 
sential thing,  the  attitude,  facial  expression, 
hesitation,  evidence  of  recognition,  and 
other  similar  features  of  behavior,  may  be 
even  more  important  for  an  understanding 
of  the  animal's  adaptation  than  the  fact  that 
it  succeeded  promptly  in  making  a  correct 
choice. 

We  would  now  supplement  Kohler's  de- 
scription of  points  in  methodology  by  men- 
tioning certain  characteristics  of  the  chim- 
panzee, and  also  aspects  of  motivation, 
which  are  of  peculiar  importance  in  studies 
of  intelligence. 

On  the  whole,  the  temperament  of  the 
chimpanzee  is  favorable  to  experiments,  for 
the  animal  is  alert,  attentive,  active,  and 
keenly  interested  in  objects  and  events 
about  it.  In  healthy  contented  condition  and 
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with  wise  care  and  handling  in  experiments, 
it  tends  to  observe  and  invest if^ate,  test  or 
try,  manipulate  and  seek  in  various  ways  to 
use  to  its  own  advantage,  everythin<f  within 
reach.  Although  left  to  itself  a  subject  may 
be  extremely  destructive,  in  the  presence  of 
the  experimenter  there  is  slight  indulgence 
in  this  tendency,  and  curiosity  expresses  it- 
self primarily  through  observation  and  ma- 
nipulation. There  are  extreme  individual, 
sex,  and  species  differences,  and  the  same 
subject  varies  in  mood,  exhibition  of  inter- 
est, willingness  to  work,  attentiveness,  alert- 
ness, and  seemingly  also  in  insight  from  day 
to  day.  All  of  these  facts  are  readily  ob- 
servable, and  the  investigator  should  have 
no  particular  difficulty  in  adapting  to  them 
and  in  utilizing  them  in  the  achievement  of 
his  ends.  There  is,  however,  another  group 
of  facts  having  to  do  with  the  characteris- 
tics of  the  animal  which  is  of  extraordinary 
importance  for  successful  experimentation. 
We  refer  to  motivation. 

Although  the  term  motivation  refers  to 
the  psychophysiological  condition  of  the 
organism  which  impels  it  to  act  in  various 
ways  for  the  attainment  of  some  more  or 
less  definitely  recognized  and  desired  goal, 
the  words  incentive,  reward,  lure,  more  fre- 
quently occur  in  the  literature  as  designa- 
tion of  motivating  conditions.  At  this  point 
we  would  indicate  that,  as  far  as  an  experi- 
ment is  concerned,  motivation  is  influenced 
by  two  types  of  external  factor  or  condition. 
They  may  w^ell  be  described  as  positive  con- 
ditions and  negative  conditions.  In  the  first 
category  we  may  mention  food  or  other  de- 
sired object;  freedom  or  escape  to  a  more 
restful  situation;  companionship  of  mem- 
bers of  the  species  or  of  other  animals; 
play,  amusement,  or  entertainment.  The  hst 
may  be  extended,  but  these  conditions  will 
at  least  serve  as  typical  examples.  The  sec- 
ond category  includes  such  conditions  as 
failure  and  disappointment  in  an  experi- 
ment; delay,  waiting,  and  necessity  for 
repetition  of  activities;  confinement  or  re- 
striction of  activity;  reprimand  or  scolding; 
physical  punishment  as  by  whipping  or  elec- 
trical stimulation.  Again  we  have  presented 


examples  without  completing'  the  list.  The 
one  of  these  categories  we  have  described 
as  positive  because  the  conditif)ns  tend  to 
attract  or  pull  the  animal  in  a  certain  direc- 
tion and  thus  to  encourage  or  induce  it  to 
perform  a  certain  act,  solve  a  certain  prob- 
lem, or  adjust  to  a  certain  experimental 
situation.  Thus  the  subject  endeavors  to  use 
a  stick  in  order  to  obtain  food,  or  by  open- 
ing a  door  to  escape  to  freedom,  companion- 
ship, or  to  achieve  definite  opportunity  for 
play  or  amusement.  By  contrast,  certain 
other  conditions  are  negative  because  in  or- 
der to  avoid  them  the  animal  endeavors  to 
do  perhaps  precisely  what  the  positive  con- 
ditions drive  or  encourage  it  to  do.  Thus 
in  order  to  avoid  the  discomfort  of  failure, 
the  necessity  for  repetition  of  its  endeavor, 
confinement  in  the  experimental  situation, 
scolding,  or  an  electric  shock,  the  animal 
does  its  best  to  solve  a  problem. 

In  the  paper  which  we  have  summarized, 
Kohler  (1921a,  p.  74)  advises  against  com- 
pelling the  chimpanzee  to  work  in  the  ab- 
sence of  natural  interest,  and  he  well  says 
that  repetition  of  a  mechanical  or  relatively 
meaningless  activity  rapidly  destroys  spon- 
taneity and  the  customary  lively  interest  of 
the  subject.  In  studies  of  intelligence  this 
effect  is  fatal  to  the  success  of  the  experi- 
menter in  discovering  the  maximum  adap- 
tive ability  of  his  animal.  Also  in  various  of 
his  publications  Kohler  has  emphasized  the 
importance  of  positive  incentives  or  moti- 
vating conditions  and  the  relatively  smaller 
value  or  actual  lack  of  value  in  negative 
conditions.  We  quote  a  sentence:  ''Punish- 
ment, which  in  the  study  of  lower  animals 
often  may  follow-  an  incorrect  choice  or  re- 
action, in  the  study  of  the  anthropoid  apes 
is  quite  harmful."  (1921a,  p.  105.) 

Although  in  general  our  experience,  both 
methodological  and  observational,  agrees 
closely  with  that  of  Kohler,  in  his  practical 
judgments  and  advice  concerning  motiva- 
tion we  are  compelled  to  take  different 
ground,  for  our  extensive  experience  in  in- 
vestirating  the  sensory  reactions  and  vari- 
ous  aspects  of  modifiability  and  adaptivity 
of  behavior  in  several  types  of  vertebrate. 
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and  also  in  several  of  the  primates,  defi- 
nitely indicates  that  both  positive  and  nega- 
tive motivating  conditions  can  be  used 
advantageously,  and,  we  believe,  should  be 
used  in  experimental  studies  of  the  chim- 
panzee. Our  work  indeed  indicates  that 
often  it  is  possible  to  combine  positive  and 
negative  conditions  in  order  to  increase  the 
strength  of  motivation  and  to  prolong  its 
life.  Whereas  Kohler  in  his  anthropoid  in- 
vestigations has  depended  as  far  as  we  can 
learn  from  his  reports  primarily  on  food  as 
incentive,  and  Kohts  by  actual  statement 
primarily  on  freedom  and  desire  to  play, 
we  have  used  in  connection  with  various 
types  of  problem  presented  to  the  chimpan- 
zee, food,  confinement,  delay,  necessity  for 
repetition  of  act,  and  punishment  by  elec- 
trical stimulation.  It  is  indicated  that  nega- 
tive incentives  may  be  quite  as  effective  as 
positive,  and  that  such  forms  of  punishment 
as  reprimand,  scolding,  threatening  with  a 
whip,  or  electrical  stimulation,  either  alone 
or  in  combination  with  positive  factors,  may 
yield  excellent  results.  It  is  true,  however, 
that  like  the  child  the  chimpanzee  often  re- 
sents punishment  and  may  react  to  it  so 
unfavorably  that  its  use  is  clearly  contra- 
indicated.  It  is  our  practical  judgment  that 
the  use  of  negative  incentives  requires  more 
information,  insight,  patience,  ingenuity, 
and  skill  on  the  part  of  the  investigator 
than  does  the  use  of  positive  incentives. 

With  this  general  introductory  statement 
concerning  the  nature  of  the  problem  of  in- 


telligence, principles  of  method,  and  ways 
of  controlling  motivation,  we  turn  to  our 
major  task  of  assembling  and  examining 
evidences  of  adaptive  behavior  in  the  chim- 
panzee. Instead  of  presenting  the  unusually 
abundant  and  valuable  results  chronologi- 
cally, we  have  arranged  them  in  accordance 
with  a  logical  scheme  which  we  believe  will 
enable  the  reader  to  consider  principles 
while  noting  and  evaluating  illustrative  and 
supporting  observational  data. 

Previously  we  have  offered  evidence  of 
the  general  opinion  that  the  chimpanzee  is 
the  most  intelligent  of  infrahuman  organ- 
isms. We  would  now  indicate  what  appear 
to  be  supporting  facts,  arranging  them  in 
three  major  groups:  (i)  modes  and  condi- 
tions of  behavioral  adaptation;  (2)  ma- 
nipulation of  environment  versus  self-adap- 
tation; (3)  imaginal  processes.  Under 
modes  and  conditions  of  learning  we  shall 
consider  imitation,  trial  and  the  elimina- 
tion of  fruitless  acts  as  basis  for  habit  for- 
mation, observational  elimination  of  mis- 
takes, the  appearance  of  insight,  and  the 
development  of  understanding  as  primary 
condition  of  adaptation.  In  examining  the 
evidences  from  use  of  instruments  and 
agents,  we  shall  consider  the  utilization  of 
environment  versus  adaptation  to  environ- 
ment (dual  adaptation)  and  the  nature  and 
extent  of  mechanical  ability.  Imaginal  proc- 
esses will  be  considered  under  three  heads: 
namely,  memory,  creative  imagination,  ab- 
straction and  generalization. 
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INTELLIGENCE  OF  CHIMPANZEE:  MODES  AND  CONDITIONS 
OF  BEHAVIORAL  ADAPTATION 


THERE  are,  as  every  intelligent  ob- 
server of  animals  knows,  various 
phases  and  modes  of  behavioral 
adaptation  to  internal  and  environmental 
conditions.  We  may  not  here  undertake  to 
present  the  subject  adequately,  but  for  our 
guidance  in  examination  of  the  phenomena 
of  intelligence  in  the  chimpanzee  we  shall 
offer  a  simple  schema,  the  several  sections 
of  which  designate  distinguishable  modes, 
which  in  actual  life  constitute  a  single,  al- 
though possibly  irregular,  course  of  adap- 
tational  development  from  the  relatively 
simple  and  primitive  to  the  obviously  com- 
plex, recent,  and  elaborately  conditioned. 

We  would  suggest  then  five  categories, 
each  of  which  is  characterized  by  one  or 
more  important  varieties  of  adaptive  proc- 
ess: 

(a)  Repetitional  modification  of  initial 
maturational  response.  The  activities  of  the 
mammalian  fetus  or  infant  may  or  may  not 
be  true  reflexes.  For  them  there  is  no  com- 
monly accepted  technical  term.  They  ap- 
pear, and  either  are  or,  with  repetition,  be- 
come adaptively  modified,  integrated  into 
systems  or  patterns,  and  constitute  in  the 
main  the  so-called  instinctive,  hereditary, 
or  natural  adaptations  of  the  organism, 

(b)  Trial  and  error.  This  familiar  expres- 
sion is  used  to  designate  occurrence  of  acts 
which  are  perceptually  guided  and  directed 
toward  some  goal,  but  seemingly  fail  of 
definite  and  direct  relation  to  the  goal. 
Adaptive  progress  is  achieved  by  the 
gradual  disappearance  of  profitless  acts  and 
the  persistence  of  those  which  yield  satis- 
faction. Therefore,  this  mode  of  adaptation 
is  described  as  lackinor  insiorht  and  in 
marked  degree  accidental  in  its  outcome. 

(c)  Observational  elimination  of  acts  and 
attentional  selection  of  certain  amonor  vari- 


ous  possible  responses.  In  this  case  there  is 
evidence  of  attention  to  the  objective  and 
effort  to  attain  it.  The  function  of  previous 
experience  is  much  more  obvious  than  in 
either  (a)  or  (b).  Yet  such  measure  of  ap- 
preciation of  relations,  or  of  other  essential 
aspects  of  the  situation  as  might  suggest 
the  term  insight,  is  lacking.  Obviously  this 
category  marks  the  transition  from  trial 
without  insight  to  response  with  insight. 

(d)  Insight  and  direct  adaptation.  This 
is  characterized  by  definite  selection  of  acts 
which  have  adaptive  value  and  either  im- 
mediately or  shortly  yield  success. 

(e)  Finally,  in  pre-adaptive  response  we 
discover  what  may  appropriately  be  called 
foresight.  In  this  instance  the  organism 
gives  evidence  of  anticipating  certain  events 
and  of  adjusting  its  behavior  to  them  in 
advance. 

All  of  these  modes  or  phases  of  behav- 
ioral adjustment  we  may  readily  observe  in 
our  own  lives.  The  question  is,  which  of 
them  appear  in  the  chimpanzee?  Probably 
in  advance  of  presentation  or  discussion  of 
facts,  most  psychobiologists  would  grant 
the  probability  that  the  first  three  of  these 
five  modes  of  adaptation  mav  be  observed 
in  various  primates.  That  adaptation  with 
insight  and  foresight  occurs  in  the  chim- 
panzee few  of  us  would  be  prepared  to  ad- 
mit, except  on  the  basis  of  convincing  evi- 
dence. It  is  our  task  then  to  examine  the 
facts  as  they  appear  in  the  somewhat  exten- 
sive literature  and  to  indicate  as  definitely 
as  we  mav  their  bearing  on  the  principal 
problems  suggested  by  our  classification. 
For  simplicity,  instead  of  using  five  cate- 
gories of  adaptation  in  the  following  expo- 
sition, we  shall  assemble  the  facts  in  three 
principal  divisions:  (i)  conditions  of  adap- 
tation as  typified  bv  imitative  influences; 
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(2)  trial  adjustment,  and  (3)  adjustment 
with  insight. 

We  must  dismiss  with  a  few  words  the 
generally  important,  although  entirely  in- 
adequately known,  topic  of  conditions  of 
adaptation.  There  are,  we  are  aware,  nu- 
merous and  complex  internal  and  external 
factors  which  influence  the  behavior  of  an 
organism  and  also  the  adaptivity  of  that 
behavior.  The  internal  factors  are  extremely 
difficult  to  observe  or  evaluate;  the  exter- 
,  nal,  although  somewhat  more  readily  ac- 
cessible, are  also  difficult  to  control  and  in 
some  instances  difficult  also  to  measure. 
Among  external  factors  there  are  those 
which  depend  on  physical  environment,  and, 
by  contrast,  those  which  are  due  to  the  char- 
acteristics of  organic  and  social  environ- 
ment. We  propose,  as  suggested  above,  to 
consider  social  influences  as  illustrative  of 
conditions  affecting  adaptation.  Although 
the  beings  which  constitute  one's  social  en- 
vironment may  exert  many  sorts  of  influ- 
ence, there  is  a  commonly  used  concept 
which  designates  a  major  factor  or  group  of 
factors  in  the  relations  of  relatively  highly 
organized  vertebrates.  The  concept  is  that 
of  imitation.  It  is  known  that  human  life  is 
profoundly  affected  by  imitative  tendency. 
Is  this  true  also  and  equally  of  the  chim- 
panzee? Does  it  possess,  as  formerly  would 
have  been  affirmed,  an  instinct  to  imitate? 
And,  if  so,  does  it  imitate  blindly  or  with 
insight? 

IMITATION  AND  TUITION 
Consideration  of  imitation  at  once  sug- 
gests forms  of  tuition  or  teaching,  and  it  is 
apparent  from  the  literature  on  the  chim- 
panzee that  social  influence  extends  beyond 
natural,  spontaneous  reproduction  of  the 
acts  of  other  beings  to  definite  tuitional  ef- 
fort. Therefore,  the  concept  of  educability, 
and  consideration  of  educational  procedure, 
are  also  pertinent  to  our  present  discussion. 
Now  it  appears  that  imitation  in  organisms, 
like  behavioral  adaptation,  presents  various 
phases  or  distinguishable  forms.  Thus,  for 
example,  an  organism  may  be  attracted  by 
the  behavior  of  its  fellow  and  may  intently 


observe.  This  arrest  of  attention  may  or 
may  not  induce  attempt  to  repeat  the  ob- 
served act.  Or  again,  arrest  of  attention  and 
observation  may  induce  approach  to  the  ac- 
tive organism  and  effort  to  keep  in  prox- 
imity to  it.  This  inevitably  places  the  ob- 
server in  the  same  environmental  region  as 
the  active  organism  and  thereby  increases 
somewhat  the  probability  of  reproduction 
of  the  observed  type  of  response.  It  also 
tends  to  focus  the  attention  of  the  observer 
on  the  same  environmental  object  or  events 
that  occupy  the  active  organism.  Yet,  de- 
spite this  chain  of  happenings,  clearly 
enough  indicative  of  the  influence  of  one 
organism  upon  another,  there  may  be  no 
adaptive,  or  otherwise  profitable,  reproduc- 
tion of  an  activity.  Nevertheless,  we  com- 
monly apply  the  term  imitation  in  such 
cases. 

Finally,  instead  of  such  general  influence 
as  we  have  described,  there  may  be  prompt 
and  obvious  reproduction  of  the  act  ob- 
served, the  one  organism  being  stimulated 
by  observation  of  the  other  to  do  the  same 
sort  of  thing  or  to  achieve  the  same  result. 
These  two  possibilities  are  separable  be- 
cause in  the  latter  case  imitation  is  less 
obvious  than  in  the  former,  and  we  conse- 
quently and  necessarily  distinguish  imita- 
tion of  end,  of  means,  or  of  both.  There  are 
indeed  many  instances  of  repetitions  of  acts 
without  evident  relation  to  objective  or 
goal,  and  many  others  in  which  the  goal 
seems  to  occupy  attention  to  the  exclusion 
of  the  means  of  attaining  it.  Always  there 
is  the  possibility  (i)  of  lack  of  imitative 
influence,  (2)  attraction  of  attention  with- 
out definite  influence  on  the  mode  of  re- 
sponse of  the  observing  animal,  (3)  obser- 
vation of  a  goal  which  is  being  sought  or 
achieved  by  the  active  animal  and  of  at- 
tempt to  gain  the  same  objective,  or  finally, 
(4)  more  or  less  exact  repetition  of  the  act 
observed  with  or  without  attention  to  the 
original  goal. 

It  has  been  indicated  by  several  students 
of  organic  imitation  that  since  many  of  its 
forms  are  psychobiologically  simple  and 
possess  relatively  little  adaptive  value,  the 
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;ij)j)li(at ioti  of  the  term  m;iv  i)r()rital)ly  be 
limited  to  that  form  in  which  the  observing 
animal  acts  as  though  it  understood  the  be- 
havior seen  and  with  insight  and  defmite 
purpose  repeated  it. 

In  the  chimpanzee,  imitative  influence  is 
commonly  observed.  The  animals  are  ex- 
tremely sociable,  interested  in  and  depend- 
ent on  one  another,  and  almost  every  form 
and  phase  of  the  behavior  of  an  individual 
is  more  or  less  intimately  dependent  u{)on 
the  activity  of  the  group.  We  might  cite 
from  our  own  observations  and  from  the 
literature  instances  of  all  of  the  varieties  of 
imitation,  or  approach  thereto,  which  have 
been  enumerated. 

Frequently  recorded  are  observations  of 
the  use  of  such  objects  as  broom,  brush, 
comb,  toothbrush,  stick,  hat,  hammer, 
screw  driver,  in  ways  which  seem  clearly  to 
indicate  the  influence  of  observation  of  per- 
sons or  of  other  primates.  Tending  to  sup- 
port the  contention  that  the  chimpanzee 
naturally,  readily,  and  frequently  imitates 
the  use  of  unfamiliar  objects  are  numerous 
observations  like  those  now  to  be  described. 
Whether  this  is  done  with  insight  and  intent 
to  attain  a  definite  objective  is  an  important 
question. 

It  is  reported  by  Rothmann  and  Teuber 
(191 5,  p.  16)  that  certain  at  least  of  their 
chimpanzee  subjects  quickly  learned  to 
open  doors  and  to  insert  keys  in  locks  on 
seeing  these  things  done.  They  learned  also 
to  use  a  lever  to  regulate  the  water  supply, 
and  in  imitation  of  their  keeper  tried  to 
scrub  the  floor  and  sweep  with  a  broom. 
Likewise,  Furness  (19 16,  p.  289)  records  as 
imitative  activities  digging  with  a  spade  or 
trowel,  scrubbing,  sweeping,  and  manipu- 
lating a  screw.  Almost  every  trainer  who  has 
worked  with  the  animal  records  varied  evi- 
dence of  so-called  imitation.  Thus,  Sheak 
writes  of  an  intelligent  specimen  named 
Joe: 

He  learned  to  wipe  his  nose  with  a  handkerchief, 
brush  his  hair  with  a  hairbrush,  clean  his  clothes 
with  a  whisk  broom,  drink  out  of  a  cup,  eat  with 
a  spoon  as  well  as  any  human  child,  bore  holes 
with  a  brace  and  bit,  use  a  handsaw  quite  dex- 


terously, take  screws  out  of  the  g;uard  rail  with  a 
screw  driver,  drive  nails  with  a  hammer  and  pull 
them  out  with  the  claw  of  the  hammer,  and  to 
play  on  a  toy  piano  and  on  a  mouth  harp.  (1923, 
p.  55-) 

Naturally  the  reader  asks  whether  in  such 
instances  some  form  of  tuition  does  not  re- 
place or  supplement  imitative  tendency.  As 
if  in  reply,  Sheak  tells  us  that  no  special 
effort  was  made  to  teach  the  animal,  but 
that  "he  was  a  close  observer  and  persistent 
imitator." 

We  present  also,  on  the  authority  of 
wSheak,  the  following  interesting  account  of 
the  imitative  use  of  needle  and  thread. 

We  once  had  a  very  intelligent  chimpanzee 
called  Sallie.  A  negro  connected  with  the  menagerie 
had  a  needle  and  thread  with  which  he  mended  his 
clothes.  Sallie  watched  the  operation  very  intently. 
A  little  later  she  was  noticed  with  a  string  trying 
to  find  an  eye  in  a  nail.  She  was  given  a  small 
darning  needle,  and  a  heavy  cotton  thread,  and  at 
once  threaded  the  needle,  just  as  she  had  seen  the 
negro  do.  After  that  she  could  not  be  deceived. 
When  given  a  nail  or  piece  of  wire,  she  would  look 
for  an  eye  and,  if  there  was  none,  she  would  throw 
away  the  counterfeit.  She  would  begin  by  wetting 
the  end  of  the  thread  in  her  mouth,  would  place 
the  eye  of  her  needle  in  line  with  her  eye,  insert 
the  thread  from  behind  forward,  then  pull  the 
thread  the  remainder  of  the  way  with  her  lips. 
She  often  tried  to  tie  a  knot,  too;  but  in  this  she 
was  never  successful.  She  always  tried  to  make  the 
knot  in  the  thread  up  next  to  the  needle.  After  a 
number  of  [un] successful  attempts  at  this,  she 
would  go  to  work  on  her  dress,  and  sew,  and  sew, 
and  sew,  pulling  the  thread  clear  at  every  stitch. 
Sometimes  she  would  amuse  herself  in  this  way  for 
half  an  hour.  (1917,  pp.  308-309.) 

Numerous  instances  of  imitation  are  cited 
by  Kearton  in  his  stony-  of  Toto,  and  this 
observer  asserts  that  the  animal  was  a  per- 
fect imitator  and  learned  many  things  sim- 
ply by  watching  and  copying.  Occasionally 
the  observer  corrected  mistakes,  so  in  the 
following  list  of  imitative  achievements 
there  is  a  measure  of  supplementation. 
Kearton  thus  describes  Toto's  initial  experi- 
ence with  a  toothbrush  and  his  progress  in 
learning  to  use  it. 

This  began  one  day  when  he  sat  outside  the  tent 
and  watched  one  of  the  boys  cleaning  his  teeth. 
The  native  did  not  use  a  brush  as  we  do,  but  a 
little  wooden  stick  with  a  frayed  and  fibrous  end, 
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which  did  its  work  exceedingly  well.  Toto  picked 
this  up  when  the  boy  laid  it  down  and,  like  the 
perfect  imitator  that  he  was,  put  it  into  his  own 
mouth,  drawing  it  to  and  fro  as  the  boy  had 
done. 

Doing  this  seemed  to  give  him  great  satisfac- 
tion, and  for  several  days  he  did  it  every  morning. 
Then  he  began  to  realise  that  I  did  something  a 
little  different,  and  he  decided  upon  an  experiment. 
One  morning  I  noticed  him  fumbling  in  my  valise, 
and  a  minute  later  I  saw  that  he  had  taken  my 
toothbrush. 

Now,  though  I  had  every  desire  that  Toto  should 
be  well  brought  up  and  should  learn  in  time  to 
wash  behind  his  ears  and  clean  his  teeth  three 
times  a  day,  I  preferred  to  keep  a  toothbrush,  at 
any  rate,  to  myself.  So  I  chased  him  round  the 
tent,  took  the  brush  away,  and  then  gave  him  a 
new  one,  just  as  it  was  bought,  in  a  little  paper 
bag. 

He  put  it  at  once  into  his  mouth,  and  soon  be- 
came entangled  with  the  paper.  In  a  few  minutes, 
however,  he  got  rid  of  this  and  settled  down  to 
the  new  experience. 

He  found  the  method  of  the  white  man  con- 
siderably more  difficult  than  that  of  the  native. 
He  had,  as  may  be  seen  from  his  portrait,  a  fairly 
large  mouth;  but  that,  instead  of  making  the  mat- 
ter easier,  rather  added  to  his  difficulties,  because 
he  was  uncertain  into  which  part  of  his  mouth  the 
brush  should  be  put.  First  of  all  he  brushed  his 
tongue,  and  it  tickled.  Then  he  tried  to  eat  it. 

"Steady,  old  fellow,"  I  said.  "Watch  what  I  do," 
and  taking  my  own  brush  I  held  it  up  to  attract 
his  attention.  Toto  imitated  me  at  once,  holding 
the  brush  so  that  it  scraped  his  nose  and  made  him 
sneeze.  (Kearton,  1925,  pp.  46-47.) 

In  similar  fashion  Toto  learned,  pri- 
marily on  the  basis  of  imitation,  to  wash 
himself,  use  mirror  and  brush,  use  keys  ap- 
propriately, and  to  smoke.  The  history  of 
the  last-mentioned  achievement  we  would 
also  present  in  the  author's  words. 

One  day  he  watched  me  in  silence  for  a  long 
while  as  I  sat  smoking.  Then  he  came  towards  me 
and  reached  up  to  touch  my  pipe. 

"It's  an  evil  habit,  Toto,"  I  said,  laughing. 
"You'd  better  keep  off  it." 

But  soon  I  found  that  he  was  serious.  He 
wanted  to  smoke.  So  I  gave  him  an  old  pipe, 
wondering  what  he  would  do  with  it.  He  went 
back  to  his  chair,  put  the  stem  between  his  teeth, 
and  leant  back  luxuriously,  closing  his  eyes.  For  a 
time  he  seemed  content,  and  for  some  days  after 
that  wherever  he  went  he  carried  the  pipe  as  if  it 
was  his  most  precious  possession.  Then  he  realised 
that  I  used  to  put  brown  grass  into  the  bowl  of 
mine  and  set  fire  to  it,  and  he  wanted  to  do  the 


same  with  his.  I  let  him  try.  The  matches  proved  a 
difficulty,  but  at  last  he  learnt  to  strike  them  and 
to  light  the  top  of  the  tobacco.  But  he  did  not 
realise  the  secret  of  the  art  of  smoking  and  he  was 
puzzled  when  the  flame  in  his  pipe  died  directly, 
while  mine  continued  to  send  forth  clouds  of 
smoke. 

It  was  constantly  a  problem  for  him,  and  often 
I  felt  that  he  was  longing  for  me  to  show  him  how 
it  was  done.  I  tried  to  do  so,  but  my  drawing  in  of 
breath  must  have  looked  to  him  merely  a  matter 
of  making  faces;  so  that  I  roared  with  laughter 
when  he  began  to  imitate  my  expression. 

Still,  he  played  every  evening  with  the  pipe. 
Many  months  later,  it  chanced  that  he  drew  in 
his  breath  through  his  mouth  while  the  pipe  was 
between  his  teeth.  He  gasped.  He  choked.  He 
coughed.  But  the  secret  was  found,  and  from  that 
night  he  exhausted  his  half-ounce  of  tobacco  every 
week.  (1925,  pp.  53-54.) 

Imitation  of  acts,  gestures,  or  attitudes, 
as  contrasted  with  the  imitative  use  or  ma- 
nipulation of  objects,  is  illustrated  by  the 
following  instances.  Spitting  or  expectora- 
tion in  imitation  of  man  has  been  men- 
tioned, but  with  inadequate  description  of 
circumstances,  by  O.  T.  Miller  (1887-88, 
p.  302),  and  somewhat  more  circumstan- 
tially by  Yerkes,  who  remarks: 

A  boy  of  twelve  who  was  playing  with  Chim  in 
the  New  Hampshire  pasture  one  day  began  to 
spit  to  see  whether  Chim  would  imitate  him.  Chim 
watched  with  keen  interest  and  perfect  attention. 
Almost  immediately  he  tried  to  spit.  His  initial 
efforts  were  amusing  if  not  effective.  The  following 
day  in  the  observation  room  he  was  seen  off  in  a 
corner  practising  spitting,  having  achieved  in  the 
meantime  a  fair  degree  of  proficiency.  As  this  per- 
formance was  promptly  discouraged  the  story 
stops  here.  (Yerkes  and  Learned,  1925,  p.  51.) 

By  various  observers,  handclapping,  pos- 
tures or  attitudes,  lip  movements  and  poses, 
as  for  example  in  boxing,  have  been  noted. 
Behavior  such  as  we  have  described  above 
is  so  common  that  it  seems  entirely  need- 
less to  offer  additional  illustrations.  Our 
own  unpublished  notes  contain  much  mate- 
rial confirmatory  of  the  statements  which 
are  made  by  other  observers,  and  we  feel 
entirely  safe  in  asserting,  as  the  consensus 
of  opinion  among  competent  students,  that 
the  chimpanzee  commonly  and  with  ex- 
treme facility  imitates  acts,  in  some  in- 
stances for  the  mere  satisfaction  of  per- 
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forniinii;  (licin,  and  in  other  cases  for  the 
sake  of  a  desired  reward  or  objective.  The 
imitative  tendency  in  this  ape  is  one  of  the 
chief  aids  to  tuition  and  we  believe  is  chiefly 
res])onsible  for  its  extraordinary  service- 
abiHty  as  stage  performer. 

The  reading  of  Kohler's  publications,  and 
more  particularly  his  studies  of  chimpanzee 
intelligence,  may  at  first  give  the  impression 
that  he  denies  or  minimizes  the  importance 
of  imitative  influence,  and  indeed  such  was 
our  opinion  of  his  position  until  we  read 
critically,  by  comparison  with  earlier  pub- 
lications, a  discussion  of  the  subject  written 
in  1926.  For  reasons  which  need  not  now 
concern  us,  Kohler  has  taken  considerable 
pains  to  destroy  confidence  in  an  instinct 
to  imitate.  Because  his  position  seems  to 
be  at  variance  with  the  facts,  we  quote  him 
as  follows,  preparatory  to  further  examina- 
tion of  his  views  and  formulation  of  our 
conclusions  from  all  the  evidence  available. 

Are  not  monkeys  and  apes  endowed  with  a  spe- 
cial instinct  to  imitate  almost  all  acts  which  they 
see  performed  in  their  neighborhood?  If,  then, 
they  do  it  under  experimental  conditions,  too,  what 
can  we  conclude? 

•  But  in  this  case  a  widespread  opinion  is  an  abso- 
lutely wrong  one,  and  the  idea  or  the  belief  that 
monkeys  and  apes  are  constantly  imitating  the  be- 
havior of  others  seems  to  have  the  following  origin. 
Monkeys  and  apes  make  a  strong  impression  on  us 
by  some  striking  similarity  between  their  behavior 
and  the  behavior  of  man.  Don't  they  use  their 
hands  in  the  same  manner  as  human  beings?  Don't 
their  faces  show  similar  "expressions"  to  those  of 
man  in  many  states  of  emotion?  All  this  is  easily 
explained,  if  the  primates  find  a  special  pleasure  in 
copying,  or  are  mechanically  compelled  to  copy  the 
attitudes  and  the  behavior  of  man.  However,  mon- 
keys and  apes  who  are  caught  somewhere  in  the 
woods  of  Central  Africa  or  Asia  show  the  same 
similarity  with  man's  behavior  from  the  first  mo- 
ment, before  any  experiences  with  the  behavior 
of  human  beings  could  begin  to  have  such  an  in- 
fluence. The  similarity  with  man  is  a  natural  one 
and  does  not  prove  at  all  the  working  of  a  strong 
"instinct  of  imitation." 

In  fact,  there  is  not  such  an  instinct.  Imitation 
is  almost  as  difficult  for  apes  and  as  rare  in  them 
as  it  is  in  lower  vertebrates.  One  does  observe  imi- 
tation of  different  forms  or  types  in  apes,  but  not 
so  very  often,  and  only  after  certain  conditions  are 
fulfilled.  One  first  type  of  imitation  which  I  saw 
with  surprise  in  chimpanzees  is  very  well  known 
from  observation  in  cliildren.  When  the  workman 


has  been  in  our  house  and  the  children  have,  of 
course,  observed  with  greatest  interest  what  he 
was  doing,  we  may  see,  on  the  same  or  the  follow- 
ing day,  how  the  children  with  the  help  of  some 
objects,  a  book,  a  stone,  or  a  wooden  board,  are 
copying  what  seemed  to  them  essential  in  the  per- 
formance of  the  man,  in  sawing,  nailing  or  boring. 
Let  me  call  this  behavior  of  children  a  "serious 
play."  It  w  a  play,  but  it  is  serious  at  the  same 
time,  as  many  plays  of  our  children  are, — the  child 
feeling  himself  important  in  assuming  the  role  of 
the  artisan.  If  somebody  laughs  about  the  play,  the 
pleasure  in  it  is  usually  spoiled. 

I  would  call  the  following  behavior  of  a  chim- 
panzee imitation  of  the  "serious  play"  type.  On  the 
playground  a  man  has  painted  a  wooden  pole  in 
white  color.  After  the  work  is  done  he  goes  away 
leaving  behind  a  pot  of  white  paint  and  a  beautiful 
brush.  I  observe  the  only  chimpanzee  who  is  pres- 
ent, hiding  my  face  behind  my  hands,  as  if  I  were 
not  paying  attention  to  him.  The  ape  for  a  while 
gives  much  attention  to  me  before  approaching  the 
brush  and  the  paint  because  he  has  learned  that 
misuse  of  our  things  may  have  serious  conse- 
quences. But  very  soon,  encouraged  by  my  atti- 
tude, he  takes  the  brush,  puts  it  into  the  pot  of 
color  and  paints  a  big  stone  which  happens  to  be 
in  the  place,  beautifully  white.  The  whole  time 
the  ape  behaved  completely  seriously.  So  did  others 
when  imitating  the  washing  of  laundry  or  the  use 
of  a  borer.  (Kohler,  1926,  pp.  156-157.) 

The  reader  might  very  naturally  infer 
from  this  discussion  that  our  most  impor- 
tant contributor  to  knowledge  of  the  intel- 
ligence of  the  chimpanzee  considers  its 
imitative  tendency  of  relatively  slight  im- 
portance, and  believes  that  this  ape  seldom 
imitates  intelligently,  or,  as  he  perhaps 
would  prefer  to  say,  inferentially.  That  we 
should  misinterpret  our  author  in  so  doing 
is  clear  from  more  careful  comparative 
study  of  his  various  statements.  Thus  in  his 
Mentality  of  Apes  (1925,  pp.  230  ff.),  he 
indicates  his  acceptance  of  four  kinds  of 
imitation,  but  again  he  argues  that  the  ani- 
mals do  not  imitate  significant  acts  simply, 
mechanically,  and  on  the  basis  of  instinct, 
but  that  instead,  when  they  are  endeavoring 
to  achieve  a  certain  objective  under  the  in- 
fluence of  another  animal's  activity,  they 
frequently  behave  with  insight.  In  other 
words,  as  we  understand  him,  Kohler  con- 
sistently argues  against  what  he  designates 
simple,  instinctive,  or  unintelligent  imita- 
tion, and  in  favor  of  intelligent  or  inferen- 
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tial  imitation.  It  appears  that  he  is  trying 
further  to  substantiate  his  interpretation  of 
certain  chimpanzee  activities  as  involving 
insight  or  understanding  of  essential  as- 
pects or  relations  of  a  situation.  Naturally 
if  a  special  instinctive  tendency  to  imitate 
what  is  seen  existed  in  the  creature  and  it 
so  acted  without  specific  influence  of  end  or 
observation  of  means,  one  could  not  infer 
the  presence  of  insight  from  seemingly 
adaptive  imitational  behavior. 

We  have  taken  pains  to  explain  Kohler's 
statements  because  they  readily  lend  them- 
selves to  misinterpretation  and  the  reader 
is  very  likely  to  obtain  from  one  or  another 
of  the  paragraphs,  sections,  or  chapters,  as, 
for  example.  Chapter  7  "Chance  and  Imita- 
tion" of  his  Mentality  of  Apes,  the  convic- 
tion that  he  considers  imitative  tendency 
relatively  unimportant  in  the  chimpanzee. 
Actually,  as  we  understand  it,  his  position 
is  entirely  different  and  he  probably  would 
not  disagree  with  the  conclusion  we  are 
about  to  formulate. 

Whether  or  not  there  exists  in  the  chim- 
panzee any  inherited  tendency  to  repeat  ob- 
served actions,  we  may  affirm,  on  the  basis 
of  a  very  considerable  body  of  information, 
that  it  frequently  exhibits  imitative  re- 
sponses. They  range  from  the  apparently 
compulsional  interest  in  and  observation  of 
the  behavior  of  another  companion,  either 
human  or  anthropoid,  to  definite  repetition 
of  the  essential  aspects  and  relations  of  be- 
havioral means  to  a  certain  recognized  and 
desired  objective.  We  recognize,  and  we  be- 
lieve any  competent  observer  can  demon- 
strate, in  the  average  to  superior  chimpan- 
zee, intelligent  forms  of  imitative  behavior. 

Imitation,  as  we  hope  we  have  made 
abundantly  clear,  is  not  a  form  of  behav- 
ioral adaptation,  but  instead  a  condition  of 
response.  Significant  of  the  intellectual  sta- 
tus of  the  chimpanzee  are  the  evidences  of 
ability  to  profit  by  imitative  influence  and 
by  various  forms  of  tuition. 

Varied  evidences  prove  that  this  ape  is 
highly  educable.  It  is  because  of  this  fact 
that  it  is  so  frequently  used  as  a  performing 
animal.  Gifted  specimens  usually  may  be 


taught  many  things  quickly  and  readily  by 
being  shov/n  what  is  required,  or  by  being 
assisted  in  the  performance  after  being 
shown.  There  is  indeed  a  remarkable  con- 
trast in  the  educability  of  such  mammals 
as  the  mouse,  the  cat,  the  monkey,  and  the 
chimpanzee.  Educational  procedures,  such 
for  example  as  showing  the  animal  what  is 
required,  actually  helping  it  to  go  through 
a  performance,  or  putting  it  through  a  cer- 
tain series  of  acts,  are  wholly  inapplicable, 
useless,  or  positively  harmful  for  behavioral 
adaptation  of  the  mouse ;  of  relatively  slight 
value  in  case  of  the  cat;  somewhat  more 
serviceable,  although  with  obvious  limita- 
tions, in  the  monkey;  and  preeminently 
useful  in  the  chimpanzee.  For  peculiarly 
significant  and  useful  evidences  of  the  edu- 
cability of  the  chimpanzee  we  suggest  the 
following  sources,  in  addition  to  the  reports 
of  experimental  inquiries  which  it  is  our 
purpose  to  describe  and  discuss  in  subse- 
quent pages.  Broderip  (1835,  p.  162), 
Hagenbeck  (1909,  pp.  286-287),  Knauer 
(1915,  pp.  44,  77  ff.),  Marbe  (1916-17,  P- 
139),  Heck  (1922,  pp.  673  ff.),  Sheak 
(1923,  p.  55). 

It  appears  from  varied  and  on  the  whole 
unusually  reliable  evidences  that  the  chim- 
panzee may  be  trained  or  assisted  in  its 
behavioral  adaptations  by  procedures  which 
are  either  inapplicable  or  of  slight  value  in 
other  organisms  than  man  and  the  great 
apes.  Thus,  for  example,  its  attention  may 
be  attracted  to  those  aspects  of  a  situation 
which  are  peculiarly  important;  it  may  be 
shown  how  an  act  or  series  of  acts  should  be 
performed,  results  of  a  course  of  action  may 
be  exhibited  or  demonstrated,  and  thus  the 
way  prepared  for  intelligent  effort  on  the 
part  of  the  animal  to  comply  with  the  de- 
sire of  the  teacher.  Tuitional  practices  are 
used  by  chimpanzee  parents  in  the  educa- 
tion of  their  young.  Kohler,  as  will  later  ap- 
pear, lays  great  stress  on  what  we  may 
rather  inaptly  but  perhaps  excusably  term 
"intelligent"  as  contrasted  with  "mechani- 
cal" methods  of  anin.al  training.  It  is  his 
claim  that  inexcusable  waste  of  the  experi- 
menter's time  and  misleading  or  otherwise 
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unsatisfactory  results  accrue  from  use,  in 
the  study  of  behavioral  a(Iaj)tivity  in  the 
chimpanzee,  of  methods  which  do  not  per- 
mit of  the  perception  of  essential  aspects 
and  relations  of  a  {problematic  situation. 
Such  methods  he  characterizes  as  those  of 
"mechanical  training,"  whereas  the  methods 
which  he  himself  most  frequently  used  and 
which  he  urgently  recommends  as  peculiarly 
suitable  for  the  exploration  of  chimpanzee 
intelligence,  are  comparable  with  those  of 
child  training  and  might  very  well  be  taken 
from  the  nursery,  kindergarten,  schoolroom, 
or  laboratory. 

In  concluding  this  section  on  imitative 
influence,  it  is  our  obligation  to  indicate  the 
limitation  of  available  information.  No  sys- 
tematic experimental  study  of  imitation  in 
the  chimpanzee  has  been  undertaken,  still 
less  carried  to  successful  completion.  Many 
sporadic  observations  are  on  record,  but  the 


field  is  practically  o[)('n  for  explc^ration  and 
fruitful  development  by  the  technically 
equipped,  patient,  industrious,  and  intelli- 
gent psychobiologist.  A  few  experimental 
investigations,  notably  those  of  Thorndike, 
Kinnaman,  Watson,  Haggerty,  and  Kohts,' 
on  imitation  in  monkeys,  have  been  pub- 
lished, but,  strange  to  say,  aside  from  the 
types  of  reference  which  we  have  already 
cited  and  brief  and  relatively  incidental 
contributions  to  the  subject  by  Shepherd 
(1915^  1923),  Kohler  (1921a,  1925,  1926), 
and  Yerkes  (1925),  there  is  no  account  of 
any  phase  or  form  of  imitative  action  in  the 
chimpanzee.  The  opportunity  for  important 
contribution  of  fact,  and  also  for  further 
illumination  of  the  difficult  problem  of  be- 
havior with  insight,  is  unique.  It  should 
command  attention. 

1  For  these  references  see  bibliographic  note  on 
page  578. 


CHAPTER  TWENTY-NINE 


INTELLIGENCE  OF  CHIMPANZEE:  ADAPTATION  OF 
ENVIRONMENT  VERSUS  SELF-ADAPTATION 


BEHAVIORAL  adaptation  on  the 
basis  of  selectional  trial  and  with- 
out perception  of  relations  un- 
doubtedly occurs  in  all  mammals,  if  not 
also  in  all  vertebrates.  Its  relative  impor- 
tance and  frequency  undoubtedly  vary 
greatly  with  type  of  organism.  In  the  so- 
called  lower  mammals  it  may  be  the  prin- 
cipal mode  of  adaptation,  whereas  in  the 
primates,  and  particularly  in  the  anthro- 
poid apes,  it  may  yield  first  place  to  learn- 
ing with  insight. 

We  would  again  invite  attention  to  the 
fact  that  many  natural  and  experimental 
methods  of  studying  behavioral  modifica- 
tions are  of  such  nature  that  perception  of 
essential  relations,  insight  into  the  solution 
of  the  problem  presented,  or,  in  the  human 
sense,  understanding  of  the  necessary 
means  to  solution,  is  either  impossible  or 
highly  improbable.  After  the  problem  has 
once  been  solved,  the  situation  often  is  so 
far  altered  that  insight  becomes  possible; 
but  even  in  such  cases,  conditions  are  often 
extremely  unfavorable  to  its  appearance. 
We  shall  illustrate  this  point  by  mentioning 
certain  types  of  method  which  in  various 
forms  have  been  used  in  the  study  of  an- 
thropoid apes,  as  well  as  other  mammals, 
and  which  in  our  opinion  frequently  are  ill 
suited  to  reveal  ability  to  learn  with  in- 
sight. Mention  of  three  methodological 
categories  will  suffice.  They  are  the  problem 
or  puzzle-box  method,  the  maze  or  indirect- 
route  method,  and  the  method  of  multiple 
choices. 

Puzzle  boxes,  which  require  the  manipu- 
lation of  bolts,  latches,  locks,  hooks,  and 
other  devices,  present  novel,  soluble  prob- 
lems. Not  infrequently  the  mechanisms  and 
their  relations  are  perceptually  unfamiliar 
to  the  subject,  and  occasionally  the  ar- 


rangement is  such  that  essential  features  of 
the  situation  cannot  be  seen  clearly  and 
completely.  Although  it  is  manifestly  un- 
reasonable to  expect  an  animal  to  discover 
essential  relations  and  act  as  though  it  un- 
derstood a  situation  under  such  conditions, 
investigators  have  repeatedly  committed 
this  methodological  error  and  continue  to 
do  so.  Kohler  has  emphasized  appropri- 
ately the  necessity  for  simple,  completely 
perceivable  experimental  situations,  if  in- 
sight is  to  be  fairly  tested.  Probably  the 
puzzle-box  method  has  most  frequently 
been  seriously  defective  in  this  respect. 

The  maze  method,  however,  is  subject  to 
similar  criticism.  It  often  is  used  in  such 
form  or  manner  that  the  animal  cannot  pos- 
sibly, prior  to  actual  experience  in  the  solu- 
tion of  its  problem,  namely,  following  a 
certain  course  from  starting  point  to  goal, 
anticipate  the  nature  of  that  course,  the 
baffling  barriers,  blind  alleys,  or  other  types 
of  difficulty  which  may  beset  its  way.  Adap- 
tation, therefore,  must  necessarily  depend 
on  more  or  less  blind  trial  and  the  elimina- 
tion of  mistakes  after  they  have  been  made, 
instead  of  on  the  initial  avoidance  of  mis- 
takes. It  is  strange  indeed  that  in  so  many 
instances  and  for  so  long  a  time  investiga- 
tors of  animal  behavior  have  continued  to 
present  problems  which  are  insoluble  on  the 
basis  of  perceptual  examination  and  under- 
standing of  relations.  Presumably  the  chief 
reason  is  that  ability  to  learn  otherwise  than 
by  trial  has  not  ordinarily  been  anticipated. 

By  a  third  type  of  method  we  shall  fur- 
ther illustrate  possible  sources  of  error  and 
also  of  discovery  of  different  modes  of  adap- 
tation. We  have  selected  the  multiple-choice 
method  because  it  is  a  procedure  which  we 
designed  for  the  express  purpose  of  demon- 
strating and  distinguishing  learning  by  trial 
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versus  insight.  The  iiu-thod,  as  previously 
described  (pp.  184  ff.),  gives  the  subject  op- 
portunity to  choose  from  a  presented  group 


of  reaction  mechanisms  that  one  which 
when  manipulated  supplies  some  type  of 
reward.  The  correct  mechanism  for  any 
given  problem  bears  a  certain  definite  spa- 
tial relation  to  the  other  mechanisms  of 
the  group.  For  example,  let  us  suppose  that 
it  is  defined  as  the  second  mechanism  from 
the  left  end  of  the  group.  Then,  in  succes- 
sively confronting  the  problem  the  animal 
either  must  learn  to  respond  correctly  to 
each  of  various  groups  of  mechanisms  in  dif- 
ferent spatial  relation  to  the  total  appara- 
tus, or  it  may  instead  learn  to  respond  to 
the  spatial  relationship  in  the  group  which 
we  describe  as  second  from  left  end.  The 
former  method  of  learning  obviously  in- 
volves trial  and  the  gradual  elimination  of 
errors,  whereas  the  latter,  as  illustrated  in 
the  performance  of  a  young  orang-outan 
(pp.  185-187),  may  occur  suddenly  as  re- 
sult of  discovery  of  the  essential  relation- 
ship. This  variety  of  adaptation  may  in- 
volve insight  or  understanding. 

We  have  used  the  multiple-choice  method 
in  the  study  of  chimpanzees.  Our  unpub- 
lished results  indicate  that  they  initially 
work  by  a  process  of  trial.  The  number  of 
mistakes  gradually  diminishes,  but  even  in 
hundreds  of  trials  there  may  not  appear  in- 
dication of  discovery  of  the  relationship,  or. 
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in  other  words,  of  insight.  Thus  it  wrjuld 
seem  from  our  initial  results,  for  this  work 
is  unfinished,  that  the  method  may  reveal 
either  or  both  types  of  adaptation,  in  ac- 
cordance with  the  nature  of  the  subject. 

Without  further  illustration  we  would 
state  from  analysis  of  pertinent  observa- 
tions in  the  literature,  and  from  our  own 
unpublished  data,  that  the  chimpanzee  com- 
monly exhibits  trial  and  error  as  adapta- 
tional  method.  Many  problems  are  solved, 
or,  better,  many  adaptations  are  achieved, 
solely  on  the  basis  of  this  procedure.  But 
there  are  times  when  blind  trial  gradually 
gives  place  to  insight  and  in  the  end  the 
solution  seems  to  involve  thorough  per- 
ceptual grasp  of  the  essential  features  of 
the  problematic  situation  and  a  measure  of 
insight  which,  had  it  originally  appeared, 
would  have  obviated  mistakes.  Our  experi- 
ence indicates  that  it  is  difficult  to  predict 
whether  a  given  method  will  evoke  blind 
trial  or  insight.  Conditions  may  be  unfa- 
vorable for  the  one  or  the  other,  and  a 
situation  may  initially  or  in  the  course  of 
re-presentations  evoke  both  types  of  adap- 
tation. 


Fig.  109.  A  chimpanzee  in  the  act  of  using  key  to  open 
lock.  Un[)ublished  observations  of  R.  M.  Yerkes. 


Almost  the  entire  experimental  literature 
on  intelligence  in  the  chimpanzee  is  directed 
toward  definite  knowledge  of  the  nature  of 
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the  learning  process  and  demonstration  of 
the  abiHty  or  inability  of  these  apes  to  learn 
with  insight.  Scores  of  different  methods 
have  been  employed.  To  give  an  adequate 
account  of  our  own  experiments  and  those 
of  Kohler  would  require  a  volume.  It  there- 
fore is  necessary  to  select  typical  experi- 
ments and  by  describing  them  and  their 
results  to  indicate  the  characteristics  of 
adaptive  response  and  the  evidences  which 
have  led  most  observers  to  conclude  that  the 
chimpanzee  is  capable  of  four  at  least  of 
the  five  modes  of  adaptation  which  were 
previously  mentioned  (p.  344) ;  namely, 
repetitional  modification,  trial  and  error, 
observational  elimination  and  selection,  in- 
sight and  direct  adaptation.  Whether  or 
not  pre-adaptive  response  based  on  fore- 
sight, and  involving  in  varying  degrees  ab- 
straction and  generahzation,  occurs,  most 
investigators  are  still  in  doubt.  Without 
further  anticipatory  comment  we  would 
briefly  describe  several  types  of  experiment 
which  have  yielded  extraordinarily  interest- 
ing, illuminating,  and  surprising  results. 

In  the  following  experiments,  which  are 
chosen  as  typical  of  the  procedures  used  in 
the  study  of  habit  formation  in  the  chim- 
panzee, there  appears  great  variety,  but 
they  have  in  common  the  definite  presenta- 
tion of  a  visible  objective  which  can  readily 
be  attained  by  suitable  activity  on  the  part 
of  the  subject.  In  what  has  been  called  a 
roundabout-course  problem,  Kohler  pre- 
sented opportunity  for  simple  adaptation 
by  placing  between  the  subject  and  its  goal 
a  barrier  which  cut  off  the  direct  route.  The 
goal,  however,  was  visible  and  could  readily 
be  reached  by  following  an  indirect  route. 
Whereas  the  hen  has  great  difficulty  in 
solving  this  simple  problem,  the  dog  may 
react  appropriately  almost  at  once,  and  so 
also  does  the  chimpanzee.  Kohler  thus 
characterizes  the  successful  response: 

If  the  experiment  has  not  been  made  often, 
there  is  the  additional  fact  that  the  moment  in 
which  a  true  solution  is  struck  is  generally  sharply 
marked  in  the  behaviour  of  the  animal  (or  the 
child)  by  a  kind  of  jerk :  the  dog  stops,  then  sud- 
denly turns  completely  round  (180°),  etc.,  the 
child  looks  about,  suddenly  its  face  lights  up,  and 


so  forth.  Thus  the  characteristic  smoothness  of 
the  true  solution  is  made  more  striking  by  a  new 
start  when  it  is  begun.  (1925,  p.  17.) 

It  thus  appears  that  in  the  opinion  of  Koh- 
ler solution  with  insight  is  observably  dif- 
ferent from  trial  and  error. 

Somewhat  more  difficult  perhaps  than  the 
ordinary  roundabout-course  problem  is  the 
following.  A  basket  containing  visible  food 
is  suspended  from  the  ceiling  in  such  wise 
that  it  can  be  reached  by  the  animal  only 
from  one  point  and  then  only  as  the  basket 
swings  within  reach  from  that  point.  Im- 
agine the  chimpanzee  in  the  experimental 
setting  and  the  basket  set  swinging  by  the 
experimenter.  We  relate  the  results  for  a 
single  animal  in  Kohler's  words. 

Sultan,  who  was  not  present  at  these  experi- 
ments, was  tested  with  the  same  swing,  but  this 
time,  before  he  saw  it,  the  basket  was  set  swinging 
in  a  circle  which  brought  it  at  regular  speed  past 
a  beam ;  the  circular  swing  and  the  regular  speed 
doubtless  made  this  experiment  a  little  harder. 
Sultan  looks  up  for  a  second,  and  follows  the  bas- 
ket with  his  eyes;  when  he  sees  it  swinging  past 
the  beam,  he  is  up  there  at  once,  awaiting  it. 

In  experiments  such  as  these,  it  does  not  matter 
at  all  whether  the  point  which  the  swing  ap- 
proaches remains  the  same  in  successive  experi- 
ments or  not ;  and  neither  does  it  matter  whether 
the  vantage-point  is  a  wall,  a  tree,  a  scaffolding, 
or  anything  else.  If  variations  of  this  sort  are  in- 
troduced, the  same  animal  does  not  climb  up  to 
the  spot  at  which  it  was  successful  before ;  it 
clambers  with  complete  certainty  to  the  right 
place  for  that  situation.  In  experiments  as  simple 
as  this,  I  never  saw  this  rule  broken,  but  in  harder 
tasks,  mistakes  involving  stupid  repetitions  did 
occur.  (1925,  p.  20.) 

Still  more  difficult  is  the  problem  of  a 
roundabout  course  if  a  considerable  part  of 
the  route  which  must  be  followed  is  invis- 
ible. An  illustration  is  a  case  in  which  Koh- 
ler, with  a  chimpanzee  subject  watching, 
threw  a  banana  from  a  window  in  the  ape- 
house.  Again  we  report  the  behavior  of 
Sultan. 

I  take  Sultan  with  me  from  another  room  of  the 
monkey-house,  where  he  was  playing  with  the 
others,  lead  him  across  the  corridor  into  that  room, 
lean  the  door  to  behind  us,  go  with  him  to  the 
window,  open  the  wooden  shutter  a  little,  throw  a 
banana  out,  so  that  Sultan  can  see  it  disappear 
through  the  window,  but,  on  account  of  its  height, 


Fig.  110.  A  chimpanzee  using  boxes  and  stick  as  instruments.  From  W.  Kohler,  192 1,  by  courtesy  of 
J.  Springer,  publisher. 
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does  not  see  it  fall,  and  then  quickly  close  the  shut- 
ter again  (Sultan  can  only  have  seen  a  little  of  the 
wire-roof  outside).  When  I  turn  round  Sultan  is 
already  on  the  way,  pushes  the  door  open,  vanishes 
down  the  corridor,  and  is  then  to  be  heard  at  the 
second  door,  and  immediately  after  in  front  of  the 
window.  I  find  him  outside,  eagerly  searching 
underneath  the  window ;  the  banana  had  happened 
to  fall  into  the  dark  crack  between  two  boxes. 
Thus  not  to  be  able  to  see  the  place  where  the 
objective  is,  and  the  greater  part  of  the  possible 
indirect  way  to  it,  does  not  seem  to  hinder  a  solu- 
tion ;  if  the  lay  of  the  land  be  known  beforehand, 
the  indirect  circuit  through  it  can  be  apprehended 
with  ease.  (1925,  pp.  20-21.) 

In  the  solution  of  problems  of  this  sort 
the  dog  probably  is  quite  as  apt  as  the  chim- 
panzee. 

Essentially  different  in  several  respects 
from  the  types  of  problem  which  we  have 
mentioned  are  those  which  demand  the 
tracing  of  an  indirect  route  with  a  stick  used 
as  implement.  Picture  a  situation  which 
Kohler  has  thus  described  and  note  the 
characteristics  of  the  subject's  efforts  at 
adaptation.  The  experiment  was  performed, 
says  Kohler,  on  the  quietest  and  most  sen- 
sible animal,  Nueva. 

She  sits  behind  a  railing,  outside  which,  forty- 
five  centimetres  away,  is  a  contrivance  in  the  form 
of  a  square  drawer  (open  on  top),  from  which  one 
side  is  missing.  The  edges  are  thirty-eight  centi- 
metres long,  the  three  vertical  sides  six  centimetres 
high;  this  "roundabout-way-board"  is  placed  on 
otherwise  free  ground,  in  such  a  way  that  the  side 
without  a  vertical  wall  is  turned  away  from  the 
animal  (hereinafter  called  the  normal  position). 
The  experimenter  places  the  objective  (banana)  at 
point  O,  and  then  gives  Nueva  a  longish  stick.  The 
animal  scratches  the  objective  towards  her  (0°), 
but  soon  cannot  get  it  any  farther  because  the 
front  side  of  the  drawer  is  in  the  way.  She  becomes 
very  distressed,  complains,  and  pleads,  but  no  help 
is  forthcoming.  At  last  she  seizes  the  stick  again 
and  tries  once  more  to  pull  the  objective  towards 
her  at  0°  (i.e.  in  a  straight  line).  Suddenly  she 
changes  her  tactics;  instead  of  putting  the  stick 
behind  the  objective  and  pulhng,  she  puts  it  in 
front  and  pushes  it  with  little  jabs,  but  with  all 
assurance  towards  the  open  side  (that  is,  in  the 
direction  of  about  180°).  She  keeps  up  this  careful 
and  regular  shoving  until  near  the  edge  of  the 
board,  where,  without  any  jerk  or  unsteadiness  in 
the  conduct  of  the  animal,  the  stick  happens  to  be 
brought  behind  the  objective,  which  is  pulled  back 
several  centimetres  (about  five).  The  "change" 
only  lasts  a  few  moments  and  then  she  starts 


pushing  quite  obviously  towards  the  opening 
again ;  the  objective  is  quietly  pushed  along  side- 
ways from  the  drawer  with  even  movements  and 
finally  brought  to  port  in  a  curve  (on  the  left 
side) . 

On  repeating  this  performance  a  few  minutes 
later,  the  whole  detour,  with  a  clear  beginning  at 
180°,  is  again  accomplished  without  any  mistake. 
(1925,  pp.  239-240.) 

Similar  results  have  been  reported  by 
Yerkes  ( 1928,  p.  21). 

The  chimpanzee  naturally  and  eagerly 
uses  straws,  wires,  bits  of  cloth,  sticks,  and 
other  small  objects  in  drawing  to  it  things 
which  are  beyond  the  reach  of  its  arm.  Koh- 
ler characterizes  the  stick  as  a  universal 
instrument  for  this  ape.  Strings,  ropes, 
sticks,  and  other  simple  objects,  may  be 
used  to  advantage  in  setting  problems.  A 
considerable  variety  of  tests  of  intelligence 
involving  the  use  of  objects  by  the  apes 
and  other  mammals  was  suggested  several 
years  ago  by  Hobhouse  (1901,  p.  152  ff.), 
who  on  zoological-garden  subjects  made  a 
few  critical  observations.  Both  Kohler  and 
Yerkes  make  acknowledgment  to  Hob- 
house,  especially  for  his  methodological 
suggestions. 

Whether  all  chimpanzees  learn  of  their 
own  initiative  to  use  sticks  and  other  ob- 
jects as  tools  is  uncertain,  but  it  has  been 
definitely  proved  that  many  individuals 
readily  learn  to  solve  certain  problems  by 
using  implements.  Seldom,  if  ever,  has  imi- 
tative influence  been  definitely  excluded, 
for  in  no  case  has  the  previous  history  of  a 
subject  been  so  thoroughly  known  that  the 
influence  of  human  activity  can  be  denied. 
Especially  impressive  in  its  use  of  the  stick 
is  the  versatility  of  the  chimpanzee. 

Although  in  all  probability  objects  some- 
times, and  perhaps  frequently,  are  used  by 
these  animals  without  tuition,  no  experi- 
ments on  record  fully  justify  this  conclu- 
sion. Hence,  evidences  from  use  of  objects 
as  tools  are  less  satisfactory  indications  of 
intelligent  adaptation  than  are  certain  va- 
riations and  special  adaptations  in  connec- 
tion with  use,  such  as  the  following. 

We  borrow  from  Kohler  this  account  of 
an  experiment  in  which  one  of  his  subjects 
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ohtaincd  a  serviceable  instrument  for  its 
inimefliate  need  hv  hreakinf^r  a  hraiK  h  from 
a  small  tree. 

Tschego  had  used  sticks  as  implements  during 
the  preceding  days  and  even  on  the  morning  be- 
fore the  experiment  to  be  described.  A  tree  is 
placed  about  two  metres  away  from  the  bars,  and 
Tschego  is  then  let  into  the  room.  She  does  not 
see  the  tree  at  first,  but  when  her  eye  lights  on 
the  objective,  goes  as  usual  into  her  bed-room, 
fetches  her  blanket,  stuffs  it  through  the  bars, 
throws  it  on  to  the  objective,  and  tries  thus  to 
draw  it  towards  her.  For  the  blanket  can  be  used 
in  two  ways,  either  of  which  might  succeed :  beat- 
ing the  goal  towards  her,  or  pulling  it  towards  her, 
after  the  cover  has  been  thrown  over  it.  The  cover 
is  taken  away  from  her;  she  seizes  the  tree  and 
makes  a  great  effort  to  squeeze  it,  just  as  it  is, 
through  the  bars.  When  that  does  not  succeed,  she 
takes  a  bundle  of  straw  in  her  hand,  stretches  out 
with  it  like  a  stick,  and  endeavours  to  pull  the 
objective  towards  her.  As  the  bundle  proves  to  be 
too  soft,  and  does  not  drag  the  objective  with  it 
when  pulled  along,  she  takes  hold  of  the  straw  in 
the  middle  with  her  teeth,  and  at  one  end  with  her 
hand,  and  bends  one  half  over  the  other,  so  that  a 
bundle  half  as  long,  but  incomparably  firmer,  a 
real  sort  of  stick,  is  formed ;  this  she  uses  at  once, 
and,  while  it  remains  long  enough,  again  and  again, 
with  complete  success.  The  whole  proceeding,  from 
the  taking  of  the  bundle  of  straw  which  is  too  soft, 
up  to  the  use  of  the  firmer  one,  is  one  cohering 
action;  it  lasts  but  a  few  seconds.  In  this  way  a 
method  of  making  implements  has  been  invented 
that  is  different  from  the  one  expected;  Tschego 
did  not,  at  any  time,  show  any  indication  of  break- 
ing off  a  branch  of  the  tree,  but  she  clearly  showed 
that  she  "had  present"  the  use  of  the  stick  all 
through  the  experiment.  The  tree,  by  the  way,  was 
only  a  very  small  one,  which  Tschego  could  easily 
manage  as  a  whole.  This  explains  why  she  wanted 
to  use  this  whole  as  a  stick ;  but  the  rough  proce- 
dure by  which  she  pushes  it  towards  the  bars,  as  if 
she  could  thus  get  it  through,  is,  of  course,  not  jus- 
tified by  the  size  of  the  little  tree. 

The  next  day  the  test  is  repeated;  the  little  tree 
lies  in  exactly  the  same  place  as  on  the  day  before 
at  the  beginning.  Tschego  uses  a  bundle  of  straw 
as  a  substitute  for  the  stick,  and,  when  it  proves 
too  soft,  folds  it  double  just  as  in  the  first  test, 
making  it  also  stiffer.  This  time,  even  after  folding 
it,  it  still  remains  too  flexible,  so  she  hastily  re- 
peats the  proceeding,  and  the  bundle,  now  com- 
posed of  four  folds,  thus  becomes  extremely  firm. 
But  now  it  is  too  short,  and  Tschego  tries  to 
squeeze  the  whole  tree  through  the  bars.  As,  of 
course,  she  fails  in  this  also,  she  returns  to  the 
straw,  and,  after  many  failures,  finally  sits  down 
quietly.  But  her  eyes  wander  and  soon  fix  on  the 
little  tree,  which  she  had  left  lying  a  little  way 


hack.  All  of  a  sudflen,  .she  seizes  it  quickly  and 
surely,  breaks  off  a  branch,  and  immediately  pulls 
the  objective  to  her  with  it.  This  proceeding  has 
no  relation  to  her  former  attempt?  to  push  the  tree 
through  the  bars.  While  breaking  off  the  branch, 
Tschego  turns  one  side  towards  the  bars ;  the  little 
tree  does  not  touch  them  at  all  and  is  neither 
treated  as  a  whole  nor  moved  towards  the  bars; 
nothing  else  is  involved  but  just  the  breaking  o§ 
of  the  branch. 

In  this  experiment,  what  is  particularly  worth 
noting  is  the  fact  that,  for  a  long  time,  not  the 
slightest  sign  was  given  of  the  expected  solution ; 
when  the  branch  is  suddenly  broken  off,  the  pro- 
ceeding goes  on,  without  any  "hiatus,"  to  the 
reaching  out  with  the  stick  thus  created :  both  ac- 
tions together  make  ane  united  proceeding.  (1925, 
pp.  110-112.) 

This  appears  to  be  an  approach  to  the 
discovery  and  in  a  sense  also  to  the  making 
of  a  tool,  and  it  suggests  a  type  of  adapta- 
tion which  has  ordinarily  been  assumed  to 
occur  only  in  man.  Additional  evidence  of 
the  chimpanzee's  ability  to  construct  tools 
is  afforded  by  the  following  single  observa- 
tion, which  we  may  not  more  satisfactorily 
describe  than  in  the  words  of  Kohler. 

Are  the  two  sticks  ever  combined  so  as  to  become 
technically  useful?  This  time  Sultan  is  the  subject 
of  experiment.  His  sticks  are  two  hollow,  but  firm, 
bamboo  rods,  such  as  the  animals  often  use  for 
pulling  along  fruit.  The  one  is  so  much  smaller 
than  the  other,  that  it  can  be  pushed  in  at  either 
end  quite  easily.  Beyond  the  bars  lies  the  objective, 
just  so  far  away  that  the  animal  cannot  reach  it 
with  either  rod.  They  are  about  the  same  length. 
Nevertheless,  he  takes  great  pains  to  try  to  reach 
it  with  one  stick  or  the  other,  even  pushing  his 
right  shoulder  through  the  bars.  When  everything 
proves  futile.  Sultan  commits  a  "bad  error,"  or, 
more  clearly,  a  great  stupidity,  such  as  he  made 
sometimes  on  other  occasions.  He  pulls  a  box  from 
the  back  of  the  room  towards  the  bars;  true,  he 
pushes  it  away  again  at  once  as  it  is  useless,  or 
rather,  actually  in  the  way.  Immediately  after- 
wards, he  does  something  which,  although  practi- 
cally useless,  must  be  counted  among  the  "good 
errors" :  he  pushes  one  of  the  sticks  out  as  far  as 
it  will  go,  then  takes  the  second,  and  with  it  pokes 
the  first  one  cautiously  towards  the  objective, 
pushing  it  carefully  from  the  nearer  end  and  thus 
slowly  urging  it  towards  the  fruit.  This  does  not 
always  succeed,  but  if  he  has  got  pretty  close  in 
this  way,  he  takes  even  greater  precaution ;  he 
pushes  very  gently,  watches  the  movements  of  the 
stick  that  is  Iving  on  the  ground,  and  actually 
touches  the  objective  with  its  tip.  Thus,  all  of  a 
sudden,  for  the  first  time,  the  contact  "animal- 
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objective"  has  been  established,  and  Sultan  visibly 
feels  (we  humans  can  sympathize)  a  certain  satis- 
faction in  having  even  so  much  power  over  the 
fruit  that  he  can  touch  and  slightly  move  it  by 
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Fig.  III.  The  chimpanzee  "Sultan"  constructing  a  service- 
able instrument  by  joining  two  sticks.  From  W.  Kohler, 
192 1,  by  courtesy  of  J.  Springer,  publisher. 

pushing  the  stick.  The  proceeding  is  repeated; 
when  the  animal  has  pushed  the  stick  on  the 
ground  so  far  out  that  he  cannot  possibly  get  it 
back  by  himself,  it  is  given  back  to  him.  But  al- 
though, in  trying  to  steer  it  cautiously,  he  puts  the 
stick  in  his  hand  exactly  to  the  cut  (i.e.  the  open- 
ing) of  the  stick  on  the  ground,  and  although  one 
might  think  that  doing  so  would  suggest  the  pos- 
sibility of  pushing  one  stick  into  the  other,  there  is 
no  indication  whatever  of  such  a  practically  valu- 
able solution.  Finally,  the  observer  gives  the  ani- 
mal some  help  by  putting  one  finger  into  the  open- 
ing of  one  stick  under  the  animal's  nose  (without 
pointing  to  the  other  stick  at  all).  This  has  no 
effect;  Sultan,  as  before,  pushes  one  stick  with 
the  other  towards  the  objective,  and  as  this 
pseudo-solution  does  not  satisfy  him  any  longer, 
he  abandons  his  efforts  altogether,  and  does  not 
even  pick  up  the  sticks  when  they  are  both  again 
thrown  through  the  bars  to  him.  The  experiment 
has  lasted  over  an  hour,  and  is  stopped  for  the 
present,  as  it  seems  hopeless,  carried  out  like  this. 
As  we  intend  to  take  it  up  again  after  a  while, 
Sultan  is  left  in  possession  of  his  sticks;  the  keeper 
is  left  there  to  watch  him. 


Keeper's  report :  "Sultan  first  of  all  squats  indif- 
ferently on  the  box,  which  has  been  left  standing  a 
little  back  from  the  raihngs ;  then  he  gets  up,  picks 
up  the  two  sticks,  sits  down  again  on  the  box  and 
plays  carelessly  with  them.  While  doing  this,  it 
happens  that  he  finds  himself  holding  one  rod  in 
either  hand  in  such  a  way  that  they  lie  in  a 
straight  line;  he  pushes  the  thinner  one  a  little 
way  into  the  opening  of  the  thicker,  jumps  up  and 
is  already  on  the  run  towards  the  railings,  to  which 
he  has  up  to  now  half  turned  his  back,  and  begins 
to  draw  a  banana  towards  him  with  the  double 
stick.  I  call  the  master :  meanwhile,  one  of  the  ani- 
mal's rods  has  fallen  out  of  the  other,  as  he  has 
pushed  one  of  them  only  a  little  way  into  the 
other;  whereupon  he  connects  them  again." 

The  keeper's  report  covers  a  period  of  scarcely 
five  minutes,  which  had  elapsed  since  stopping  the 
experiment.  Called  by  the  man,  I  continued  obser- 
vation myself :  Sultan  is  squatting  at  the  bars, 
holding  out  one  stick,  and,  at  its  end,  a  second  big- 
ger one,  which  is  on  the  point  of  falling  off.  It  does 
fall.  Sultan  pulls  it  to  him  and  forthwith,  with  the 
greatest  assurance,  pushes  the  thinner  one  in  again, 
so  that  it  is  firmly  wedged,  and  fetches  a  fruit 
with  the  lengthened  implement.  But  the  bigger 
tube  selected  is  a  little  too  big,  and  so  it  slips  from 
the  end  of  the  thinner  one  several  times;  each  time 
Sultan  rejoins  the  tubes  immediately  by  holding 
the  bigger  one  towards  himself  in  the  left  and  the 
thinner  one  in  his  right  hand  and  a  httle  back- 
wards, and  then  sliding  one  into  the  other.  The 
proceeding  seems  to  please  him  immensely ;  he  is 
very  lively,  pulls  all  the  fruit,  one  after  the  other, 
towards  the  railings,  without  taking  time  to  eat  it, 
and  when  I  disconnect  the  double-stick  he  puts  it 
together  again  at  once,  and  draws  any  distant  ob- 
jects whatever  to  the  bars. 

The  next  day  the  test  is  repeated;  Sultan  begins 
with  the  proceeding  which  is  in  practice  useless, 
but  after  he  has  pushed  one  of  the  tubes  forward 
with  the  other  for  a  few  seconds,  he  again  takes 
up  both,  quickly  puts  one  into  the  other,  and  at- 
tains his  objective  with  the  double  stick.  (1925, 
pp.  130-133-) 

If  this  particular  type  of  solution  should 
be  exhibited  under  rigidly  controlled  experi- 
mental conditions  by  several  specimens  of 
chimpanzee,  few  psychobiological  observers 
would  be  likely  to  deny  insight  or  to  hesi- 
tate in  describing  the  behavior  as  highly 
intelligent. 

Sultan's  tool-making  ability  is  exhibited 
in  yet  another  and  significantly  different 
problematic  situation  of  which  Kohler  tells 
us. 

In  another  experiment,  further  manufacture  of 
implements  is  demanded  of  Sultan.  Besides  a  tube 
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with  a  larpc  openinp,  he  has  at  his  disposal  a  nar- 
row wooden  board,  just  too  broad  to  fit  into  the 
openin»f.  Sultan  takes  the  board  and  tries  to  put 
it  into  the  tube.  This  is  not  a  mistake;  the  different 
shapes  of  the  board  and  the  tube  would  temjit  even 
a  human  beinj^  to  try  it,  because  the  difference  in 
thickness  of  both  these  objects  is  not  obvious  at 
first  sip;ht.  When  he  is  not  successful,  he  bites  the 
end  of  the  tube  and  breaks  off  a  long  splinter  from 
its  side,  obviously  because  the  side  of  the  tube 
was  in  the  way  of  the  wood  ("good  error").  But 
as  soon  as  he  has  his  splinter,  he  tries  to  introduce 
it  into  the  still  intact  end  of  the  tube;  a  surpris- 
ing turn,  which  should  lead  to  the  solution,  were 
not  the  splinter  a  little  too  big.  Sultan  seizes  the 
board  once  more,  but  now  works  at  it  with  his 
teeth,  and  correctly  too,  from  both  edges  at  one 
end  towards  the  middle,  so  that  the  board  becomes 
narrower.  When  he  has  chewed  off  some  of  the 
(very  hard)  wood,  he  tests  whether  the  board  now 
fits  into  the  sound  opening  of  the  tube,  and  con- 
tinues working  thus  (here  one  must  speak  of  real 
"work")  until  the  wood  goes  about  two  centi- 
metres deep  into  the  tube.  Now  he  wishes  to  fetch 
the  objective  with  his  implement,  but  two  centi- 
metres is  not  deep  enough,  and  the  tube  falls  off 
the  top  of  the  wood  over  and  over  again.  By  this 
time  Sultan  is  plainly  tired  of  biting  at  the  wood ; 
he  prefers  to  sharpen  the  wooden  splinter  at  one 
end  and  actually  succeeds  so  far  as  to  get  it  to 
stick  firmly  in  the  sound  end  of  the  tube,  thus 
making  the  double  stick  ready  for  use.  In  connex- 
ion with  this  treatment  of  the  wood  it  must  be 
remarked  that,  contrary  to  my  expectation.  Sultan 
bit  away  wood  almost  exclusively  from  one  end  of 
the  board,  and,  even  if  he  took  the  other  end  be- 
tween his  teeth  for  a  moment,  he  never  gnawed 
blindly  first  at  one,  and  then  at  the  other.  His 
way  of  dealing  with  the  tube  was  also  very  satis- 
factory. The  one  opening  of  the  tube  that  had 
been  spoiled  by  breaking  its  side  is  thereafter  left 
unheeded.  I  had  some  anxiety  for  the  other  open- 
ing during  the  further  experiment,  but  although 
Sultan,  when  the  wood  and  splinter  did  not  fit  in, 
put  his  teeth  into  it  several  times,  he  never  really 
bit  into  the  side  of  the  tube,  so  that  the  opening 
could  still  be  used.  I  could  not  guarantee  that  each 
repetition  of  the  experiment  would  turn  out  so 
well.  Sultan  evidently  had  a  specially  bright  day. 
(1925,  pp.  136-138.) 

Kohler's  observations  on  the  manipula- 
tion of  environment  in  a  fashion  which  he 
calls  the  making  of  implements  are  impor- 
tant. Except  for  incidental  and  entirely  un- 
controlled observations,  they  stand  alone 
in  the  literature.  It  is  natural  that  the  re- 
sults reported  should  be  questioned  until 
verified  by  other  observers.  From  our  own 


experience  we  are  lefl  to  believe  that  un- 
usually gifted  chimpanzees  are  likely  to  ex- 
hibit precisely  such  adaptations  as  Kohler 
describes.  As  it  happens,  we  have  not  at- 
tempted to  repeat  his  experiments,  nor  have 
we  obtained  in  connection  with  other  lines 
of  inquiry  evidence  which  definitely  con- 
firms or  supplements  his  statements.  It  is 
manifestly  desirable  that  a  competent  in- 
vestigator systematically  study  the  imple- 
ment-making ability  of  the  chimpanzee. 

A  convenient  form  of  problem  used  by 
various  investigators  in  observing  initiative 
and  methods  of  adaptation  in  the  chimpan- 
zee is  called  box  stacking  (see  Bingham, 
1929,  for  standardized  method).  The  situa- 
tion is  arranged  by  suspending  desired  food 
in  such  wise  that  it  may  be  obtained  by  the 
animal  only  by  seeking  and  properly  plac- 
ing one  or  more  boxes.  Naturally  the  use 
of  a  single  box  is  easier  than  the  use  of  two 
or  more,  for  in  the  latter  case  construction 
in  addition  to  appropriate  placement  is  es- 
sential. Repeatedly  it  has  been  demon- 
strated that  the  chimpanzee  wall  readily 
and  apparently  spontaneously  use  a  single 
box  for  the  solution  of  this  type  of  prob- 
lem. The  use  of  two  boxes  is  exhibited  by 
certain  individuals.  We  have  already  had 
occasion  to  describe  the  initial  failure  of  a 
young  orang-outan  in  this  problem  (pp. 
188-190)  and  we  would  now  offer  by  con- 
trast the  success  of  certain  chimpanzees. 

Thus  Kohler  relates  that: 

In  one  of  the  experiments  described  previously. 
Sultan  came  very  near  putting  one  box  on  top  of 
another,  when  he  found  the  one  insufficient ;  but 
instead  of  placing  the  second  box.  which  he  had 
already  lifted,  upon  the  first,  he  made  uncertain 
movements  with  it  in  the  air  around  and  above 
the  other;  then  other  methods  replaced  these  con- 
fused movements.  The  test  is  repeated;  the  objec- 
tive is  placed  very  high  up,  the  two  boxes  are  not 
very  far  away  from  each  other  and  about  four 
metres  away  from  the  objective;  all  other  means 
of  reaching  it  have  been  taken  away.  Sultan  drags 
the  bigger  of  the  two  boxes  towards  the  objective, 
puts  it  just  underneath,  gets  up  on  it,  and  looking; 
upwards,  makes  ready  to  jump,  but  does  not 
jump;  gets  down,  seizes  the  other  box,  and,  pulling 
it  behind  him,  gallops  about  the  room,  making  his 
usual  noise,  kicking  against  the  walls  and  showing 
his  uneasiness  in  every  other  possible  way.  He  cer- 
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Fig.  112.  A  group  of  chimpanzees  working  together.  From  W.  Kohler,  1921,  by  courtesy  of  J.  Springer, 
publisher. 


tainly  did  not  seize  the  second  box  to  put  it  on  the 
first;  it  merely  helps  him  to  give  vent  to  his  tem- 
per. But  all  of  a  sudden  his  behaviour  changes 
completely;  he  stops  making  a  noise,  pulls  his  box 
from  quite  a  distance  right  up  to  the  other  one, 
and  stands  it  upright  on  it.  He  mounts  the  some- 
what shaky  construction,  several  times  gets  ready 
to  jump,  but  again  does  not  jump;  the  objective 
is  still  too  high  for  this  bad  jumper.  But  he  has 
achieved  his  task. 

Chica  and  Grande  learnt,  some  days  previously, 
from  Sultan  and  myself,  how  to  use  one  box ;  they 
do  not  yet  know  how  to  work  with  two.  The  situa- 
tion is  the  same  as  in  Sultan's  experiment.  Each  of 
the  animals  forthwith  seizes  a  box ;  first  Chica,  then 
Grande,  will  stand  under  the  objective  with  their 
box,  but  there  is  no  sign  of  an  attempt  to  put 
one  on  top  of  the  other.  On  the  other  hand,  they 
hardly  get  up  on  their  own  box ;  though  their  foot 
is  lifted,  they  put  it  down  again  as  soon  as  their 
glance  is  turned  upwards.  It  is  certainly  not  a 
matter  of  accident,  but  the  result  of  that  upward 
glance  at  the  objective,  when  both  Chica  and 
Grande  proceed  to  stand  the  box  upright ;  a  meas- 


urement of  the  distance  with  the  eye  leads  to  this 
change  of  plan;  it  is  a  sudden  and  obvious  at- 
tempt to  meet  the  needs  of  the  situation.  Finally, 
Grande  seizes  her  box  and  tears  about  the  room 
with  it,  in  a  rage,  as  Sultan  did  before.  Just  as 
with  him,  she  calms  down  unexpectedly,  pulls  her 
box  close  to  the  other  one,  after  a  glance  at  the 
objective,  lifts  it  with  an  effort,  puts  it  clumsily 
on  the  lower  one,  and  quickly  tries  to  get  up  on 
it ;  but  when  the  upper  box  slips  to  the  side  during 
this  operation,  she  makes  no  move,  and  lets  it  fall 
altogether,  quite  discouraged.  In  principle  Grande 
solved  the  problem  too,  so  the  box  is  Hfted  by  the 
observer,  placed  firmly  on  the  lower  one,  and  held 
there,  while  Grande  climbs  up  and  reaches  the 
objective.  But  she  does  all  this  with  the  greatest 
mistrust.  (1925,  pp.  139-141.) 

For  one  of  our  own  subjects,  a  gifted 
young  male  chimpanzee,  the  following  some- 
what more  explicit  description  of  method 
and  behavior  is  available.  We  quote  it  at 
length  because  it  is  impossible  to  evaluate 
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the  solution  of  a.  [)r()l)I(>m  without  full 
knowledge  of  the  characteristics  of  the 
situation  and  of  the  animal's  varying  rela- 
tions to  it. 

Tile  setting  of  the  box  stacking  experiment  may 
be  brietly  described  as  follows :  A  light  strong  cord 
was  attached  to  the  ceiling  of  a  room  approxi- 
mately 8  feet  high.  The  nearest  point  from  which 
the  animal  could  reach  toward  this  cord  was  more 
than  5  feet  distant.  To  the  cord  a  banana  was 
attached  at  distances  from  the  floor  ranging  from 
approximately  150  to  200  cm.  Three  boxes  were 
prov'ided  for  the  animal's  possible  use,  each  with 
one  open  side.  The  boxes  differed  in  size  in  accord- 
ance with  the  following  dimensions:  no.  i,  16  by 
12  by  II  inches  (one  16  by  12  side  open)  ;  no.  2, 
16  by  10  by  9  inches  (one  16  by  10  side  open)  ; 
no.  3,  II  by  II  by  10  inches  (one  11  by  11  side 
open).  These  boxes  were  placed  on  the  floor  of  the 
room  within  convenient  reach  of  the  string,  but 
so  far  from  it  that  the  animal  could  neither  reach 
from  them  nor  spring  from  them  to  the  reward 
without  moving  them. 

As  it  was  ascertained  in  advance  that  Chim 
could  by  springing  reach  an  object  approximately 
100  cm.  from  the  floor,  the  banana  in  the  first 
instances  was  placed  150  cm.  from  the  floor. 

In  this  test  the  initial  use  of  a  box  to  reach  or 
spring  from  came  slowly.  Chim  exhausted  all  other 
possibilities  of  approaching  the  reward  before 
finally  attempting  to  move  one  of  the  boxes.  Hav- 
ing tried  this  experiment  and  discovered  that  it 
worked  he  very  naturally  came  to  drag  the  boxes 
about  and  place  them  to  suit  his  purpose.  Then 
came  a  period  of  resourcelessness  when  the  banana 
was  placed  at  such  a  height  from  the  floor  that  it 
could  not  be  obtained  by  the  use  of  any  single 
box.  Under  these  conditions  Chim  wasted  one  full 
period  (usually  about  thirty  minutes)  of  obser- 
vation. 

The  utilization  of  two  or  more  boxes  appeared 
suddenly  and  without  warning  as  described  below. 

At  6.30  P.M.  on  August  27  and  before  the  eve- 
ning meal,  the  box  stacking  test  was  arranged. 
Chim  was  in  fine  working  condition.  The  string 
was  baited  with  a  large  banana  placed  about  150 
cm.  from  the  floor.  The  three  boxes  were  placed 
about  the  room  at  least  2  feet  from  a  point  di- 
rectly beneath  the  banana. 

Chim  made  no  move  to  get  the  banana  until  I 
left  the  room.  Then  he  turned  to  his  task  directly 
and  with  extreme  energy  and  evident  determina- 
tion. 

First  he  sprang  a  few  times  from  box  i  in  its 
original  position,  but  it  was  too  far  away  for  him 
even  to  touch  the  banana.  Promptly  abandoning 
this  method  he  seized  box  3  and  moved  it  toward 
the  center,  leaving  it  perhaps  12  inches  off  center. 
From  this  box,  thus  placed,  he  jumped  in  rapid 
succession  twenty  or  more  times,  working  with 


utmost  persistency  and  energy.  Stopping  he  turned 
suddenly  toward  the  rear  side  of  the  room  and 
pulled  a  blanket  from  peg  to  floor.  I  supposed  he 
was  going  to  use  it  in  some  way,  but  instead  he 
immediately  dropped  it,  left  it  lying  on  the  floor, 
and  returned  to  box  3  from  which  he  jumped  two 
or  three  times. 

Then,  with  no  hesitation,  he  seized  box  3,  car- 
ried it  directly  to  box  2  and  placed  it  thereon 
with  its  open  side  uppermost.  He  now  tried  to 
stand  on  the  edge  of  box  3,  but  as  this  proved  an 
unstable  point  from  which  to  spring,  he  immedi- 
ately abandoned  it,  having  made  only  one  or  two 
futile  efforts  to  spring  from  the  stacked  boxes.  He 
next  pulled  box  3  from  box  2,  carried  it  to  box  i 
and  placed  it  thereon  insecurely.  Immediately  he 
mounted  the  boxes  and  skilfully  balancing  on  box 
3  as  it  rested  on  box  i,  he  jumped  toward  the 
banana.  At  the  same  time  box  3  fell  to  the  floor, 
but  Chim  seized  the  banana  as  he  sped  through 
the  air  and  eagerly  devoured  his  reward. 

This  whole  performance  required  less  time  than 
it  takes  to  describe  it  because  he  worked  with 
great  rapidity,  jumping  so  hard  and  repeatedly 
that  at  times  I  was  afraid  he  might  injure  himself. 
The  total  time  from  setting  of  experiment  to  suc- 
cess was  less  than  five  minutes. 

Thus  with  surprising  suddenness  appeared  the 
perfect  solution  of  the  box  stacking  test.  Subse- 
quent opportunities  to  meet  the  situation  ade- 
quately resulted  merely  in  the  perfecting  of 
method.  It  is  needless  to  describe  the  process. 
Chim  had  gained  the  necessary  insight  for  the 
solution  of  the  problem.  That  insight  came  not  by 
suggestion  from  the  experimenter,  as  in  the  case 
of  Julius,  the  young  orang-utan,  but  through  ob- 
servation, apparently  supplemented  by  reflection. 
(Yerkes  and  Learned,  1925,  pp.  45-47.) 

It  was  in  connection  with  suspended  food 
problems  that  Kohler  observed  the  follow- 
ing amusing  and  also  psychologically  sig- 
nificant behavior  of  one  of  his  animals.  It 
became  very  angry,  he  savs,  when  the 
keeper,  whom  it  had  led  to  a  position  under 
a  suspended  banana,  stooped  over  so  that 
from  his  shoulder  it  could  not  reach  the 
coveted  prize.  In  addition  to  an  emotional 
disturbance,  the  animal  exhibited  behavior 
of  a  peculiarly  interesting  type  in  that  it 
tried  to  push  the  man  into  an  upright  po- 
sition (Kohler,  1925,  p.  146).  In  similar 
fashion,  as  indicated  in  the  descriptions  of 
Kohler  and  Yerkes,  boxes  or  other  objects, 
which  are  habitually  used  to  stand  on  or  to 
climb  with,  may  be  held  up  toward  the  sus- 
pended food. 
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It  would  be  easy  indeed  to  multiply  types 
of  problem  and  descriptions  of  response  to 
them,  but  instead  of  extending  this  chapter 


Fig.  113.  Food-containing  box  fastened  by  a  harness-snap. 


unduly  we  would  recommend  the  critical 
reading  of  Kohler's  study  of  chimpanzee 
intelligence,  either  in  the  original  German 
or  in  English  or  French  translation.  Our 
own  results,  which  in  many  directions  sup- 
plement, although  in  general  they  also  con- 
firm, those  of  Kohler,  are  unpublished  ex- 
cept for  such  references  as  are  presented  in 
this  volume. 

INSTRUMENTATION 
Because  of  the  profound  importance  in 
human  life  of  adaptation  of  environment 
versus  self-adaptation,  we  here  recur  to 
those  aspects  of  the  adaptive  life  of  the 
chimpanzee  which  belong  in  this  category 
and  which  have  been  referred  to  as  the  ma- 
nipulation of  environment,  the  use  of  ob- 
jects as  tools,  and  the  making  of  tools.  Evi- 
dently all  such  behavior  may  be  considered 
an  approach  to  control  of  conditions  of  life. 
Previously,  in  various  connections,  we  have 
described  specific  experiments  which  to 
greater  or  less  extent  demanded,  and  as  well 
exhibited,  adaptation  by  modification  of 
environment.  We  would  now  briefly  and 
systematically  consider  the  total  body  of 
information  and  its  psychobiological  signifi- 
cance. 

For  the  wild  chimpanzee  the  use  of  ob- 
jects has  seldom  been  precisely  and  con- 


vincingly described,  doubtless  because  of 
the  difficulties  of  observation.  Nest-making, 
however,  is  well  known  by  its  final  result 
rather  than  by  description  of  the  process. 
The  throwing  of  objects  has  been  observed, 
and  also  the  occasional  use  of  sticks.  One 
naturally  infers  from  the  literature  that  in 
nature  this  anthropoid  ape  does  not  to  any 
considerable  extent  utilize  environmental 
objects  as  instruments.  Possibly  the  infer- 
ence is  incorrect,  for  it  must  be  granted  that 
information  is  both  meager  and  of  uncertain 
value. 

In  captivity,  and  especially  when  ob- 
served under  experimental  conditions,  the 
animal  is  known  to  exhibit  numerous  and 
varied  efforts  to  shape  environmental  situa- 
tions to  meet  its  requirements.  To  what  ex- 
tent this  is  due  to  human  association  and 
imitative  tendency  has  not  been  deter- 
mined, and  it  is  not  unreasonable  to  sug- 
gest that  many  supposed  evidences  of  intel- 
ligent adaptation  with  insight  or  foresight 
and  of  creative  imagination  or  abstraction 
and  generalization  are  but  reproductions  or 
reflections  in  the  behavior  of  the  ape  of 
human  traits  and  capacities.  But  if  we  take 
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Fig.  114.  Success  in  opening  the  box.  Unpublished  obser- 
vations of  R.  M.  Yerkes. 

such  a  suggestion  seriously  we  must  con- 
sider also  the  fact  that  despite  prolonged 
association  with  man,  this  ape  does  not  to 
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any  considerable  extent  utilize  human  sif^ns 
or  symbols  and  |)arti(  ularlv  fails  to  imitate 
human  speech. 

Elsewhere  we  have  suggested  that  there 
is  strong  tendency  to  imitate  what  is  seen, 
slight  tendency  to  imitate  what  is  heard. 
jNlarbe  (19 16-17)  has  suggested  the  possi- 
bility of  telepathy  as  between  ape  and  man. 
The  significance  of  these  suggestions  and 
facts,  although  difficult  to  determine,  is 
such  that  critical  experimental  inquiry 
should  be  instituted.  Otherwise  we  may 
presently  discover  that  we  have  been  seri- 
ously misled  and  have  attributed  to  the 
original  adaptive  capacity  what  is  primarily 
due  to  human  influence. 
.  Varieties  of  tendency  to  alter,  modify,  or 
use  environment,  more  or  less  frequently 
exhibited  by  the  chimpanzee,  are  enumer- 
ated below  in  six  categories.  We  make  no 
claim  for  completeness,  but  instead  present 
this  logical  arrangement  of  materials  to 
exemplify  the  major  varieties  of  observa- 
tional data. 

(1)  Construction  of  shelters  or  resting 
places.  The  chimpanzee  on  occasion  builds 
crude  shelters  from  sun,  rain,  and  wind. 
There  is  also  the  more  elaborate  nest  which 
is  used  as  resting  place  for  the  night. 
Whether  the  process  of  construction  is  pri- 
marily instinctive,  imitative,  or  individually 
adaptive,  is  not  known.  Therefore,  it  is  en- 
tirely impossible  to  evaluate  shelter  con- 
struction as  form  of  behavioral  adaptation. 

(2)  Use  of  objects  as  weapons.  Stones, 
sticks,  and  branches  may  be  used  in  de- 
fense or  aggression.  That  this  often  occurs 
is  not  established  by  reports;  that  it  is 
characteristic  of  the  chimpanzee  as  type  in- 
stead of  as  individual  also  is  uncertain. 
Nevertheless,  the  facts  entirely  justify  the 
mention  of  use  of  objects  as  weapons  as  a 
category  worthy  of  systematic  investigative 
attention. 

(3)  Manipulation  of  objects  in  proximity 
to  food.  This  phrase  is  descriptive  of  the 
tendency  of  the  ape  to  give  attention  to  and 
in  various  ways  move  objects  which  either 
are  continuous  with  visible  food,  in  close 
proximity  to  it,  or  appear  as  obstacles  be- 


tween it  and  the  animal.  Herein  the  natural 
conditions  of  life  doubtless  figure  impor- 
tantly, for  the  food  supply  is  ordinarily  on 
tree,  bush,  or  low  growing  plant,  and  from 
the  early  months  of  life  onward  the  indi- 
vidual learns  to  obtain  nourishment  by  cer- 
tain simple  manipulation  of  food  bearers. 
Under  experimental  conditions  it  has  been 
proved  that  gifted  specimens  may  ingen- 
iously and  with  seeming  insight  or  fore- 
sight arrange  and  manipulate  wires,  strings, 
ropes,  sticks,  and  other  objects,  in  such 
manner  as  to  facilitate  the  attainment  of  an 
objective.  Similarly,  obstacles  or  barriers  in 
the  animal's  path  may  be  removed  with 
seeming  definiteness  of  intent. 

(4)  The  utilization  of  objects  as  aids  in 
climbing.  This  is  a  matter  of  common  report 
in  nature  and  in  captivitv.  Indeed,  it  ap- 
pears to  be  characteristic  of  the  manlike 
apes  to  attempt  to  utilize  free  objects  to 
facilitate  their  bodily  movements.  The  stick 
or  pole  may,  for  example,  be  grasped  and 
used  to  climb  upon  or  leap  from  in  the  ani- 
mal's attempt  to  reach  some  overhead 
object.  Similarly,  in  experiments,  tables, 
boxes,  or,  indeed,  almost  any  object  mav  be 
used.  Considerable  ingenuity  is  displayed 
by  certain  chimpanzees  in  this  sort  of  en- 
vironmental manipulation. 

(5)  Extension  of  reach  by  use  of  an  ob- 
ject. Although  intimately  related  to  the 
previous  category,  this  seemingly  deserves 
separate  description  because  of  certain  char- 
acteristic differences.  The  animal  mav  grasp 
a  stick,  wire,  straw,  or  other  movable  object 
and  thrust  it  toward  desired  food,  thus 
achieving  in  effect  physical  extension.  Sev- 
eral subdivisions  of  such  activities  are  indi- 
cated; we  shall  mention  four:  (a)  Reaching 
toward  food  with  environmental  object; 

(b)  drawing  in  food  with  suitable  object; 

(c)  pushing  or  poking  food  or  other  desired 
object  through  pipe  or  box  so  that  it  may  be 
reached  with  a  hand;  and  (d)  utilizing  a 
stick  or  other  object  to  direct  food  in  a 
roundabout  course.  These  categories  indi- 
cate increasing  complexity  of  manipulative 
adjustment,  and  almost  certainly  if  intelli- 
gentlv  used  thev  will  aid  us  to  differentiate 
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stages  in  primate  development  and  the  prin- 
cipal classes  of  existing  primate. 

(6)  Construction  of  implements.  The  last 
is  also  the  most  important  of  our  categories, 
for  it  implies  an  order  of  adaptive  ability 
which  few  investigators  would  expect  to 
discover  in  infrahuman  organisms.  Never- 
theless, it  is  well  established  that  the  chim- 
panzee occasionally  at  least  makes  instru- 
ments for  the  satisfaction  of  its  needs.  In 
view  of  our  previous  descriptive  statements 
it  will  here  suffice  to  list  a  few  typical  in- 
stances. There  are,  for  example,  numerous 
convincing  accounts  of  the  construction  of 
box  pyramids;  there  are  Kohler's  instances 
of  the  breaking  of  a  branch  from  the  tree 
that  it  may  be  used  as  a  stick,  of  the  tearing 
of  a  splinter  from  a  board  to  be  similarly 
used,  of  the  joining  or  splicing  of  sticks  that 
one  of  sufficient  length  may  be  made  avail- 
able, and  of  the  chewing  of  one  end  of  a 
stick  in  order  that  it  may  fit  into  the  aper- 
ture of  another.  Various  observers  have  re- 
ported search  for  an  object  which  will  serve 
as  a  key  and  attempts  so  to  alter  such 
objects  that  they  can  be  inserted  into  a 
keyhole.  Successes  in  endeavors  of  this  sort 
also  are  on  record.  Finally,  the  literature 
abounds  with  miscellaneous  examples  of 
the  utilization  of  one  or  another  type  of 
object  to  modify  some  other  object  or  as- 
pect of  the  environment.  Of  this  an  excel- 
lent instance  is  the  use  of  a  stick  as  a  lever 
to  pry  off  locks  and  other  types  of  restrain- 
ing mechanism. 

Once  more  we  disclaim  effort  toward  com- 
pleteness in  classification  and  enumeration 
of  modes  of  modifying  environment.  It  has 
been  our  sole  purpose  to  enumerate  tenden- 
cies which  are  clearly  indicated  in  reliable 
descriptions  of  chimpanzee  behavior,  but 
whose  frequency  of  occurrence  and  signifi- 
cance in  the  life  of  the  species  is  entirely 
undetermined.  We  have  given  conspicuous 
place  throughout  this  chapter  to  examples 
of  control  of  environment  through  the  uti- 
lization of  objects  as  tools  and  otherwise, 
because  of  the  obvious  significance  of  such 
behavioral  development  in  primate  life. 
Certainly  such  tendencies  as  have  been 
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pointed  out  profoundly  influence  the  con- 
ditions of  human  Hfe,  if  not  also  the  course 
of  evolution. 

We  may  suitably  conclude  consideration 
of  this  important  topic  by  enumerating  our 
chief  sources  of  information  concerning  the 
use  of  implements.  Hermes  (1876),  Hob- 
house  (1901),  Haggerty  (1910,  1913), 
Rothmann  and  Teuber  (191 5),  Knauer 
(1915),  Marbe  (1916-17),  Heck  (1922), 
Kohler  (1918,  1925),  Yerkes  (1925), 
Yerkes  and  Learned  (1925),  Drescher  and 
Trendelenburg  (1927),  Bingham  (1929). 

TENTATIVE  CONCLUSIONS 

On  the  basis  of  experimental  studies  of 
chimpanzee  intelligence  we  would  present 
tentatively,  and  with  intent  to  stimulate 
further  inquiry  and  the  thorough  testing 
of  our  statements,  the  following  conclusions 
and  inferences. 

The  chimpanzee,  at  least  during  its  early 
years,  for  the  experiments  reported  have 
been  made  with  individuals  between  three 
and  eight  years  of  age,  exhibits  behavior  in 
the  solution  of  more  or  less  novel  problems 
which  is  strikingly  contrasted  with  that  of 
mammals  other  than  man  and  the  manlike 
apes  in  the  points  enumerated  below. 

Attention  in  face  of  a  compelling  problem 
is  or  frequently  may  be  definitely  directed 
or  focused  on  a  situation  or,  in  turn,  on 
essential  features  of  the  situation;  concen- 
trated, and  sustained  for  periods  of  several 
seconds  or  even  minutes  with  slight  visible 
variations. 

The  activities  of  the  animal,  in  face  of  a 
problem  which  it  has  strong  desire  to  meet 
successfully,  are  or  may  be  definite  in  char- 
acter and  often  persistently  followed  for  a 
considerable  time.  Frequently  the  initiation 
of  a  definite  act  or  series  of  acts  follows 
upon  systematic  survey  of  the  situation  and 
special  examination  or  trial  of  essential 
features. 

A  method  of  attempted  solution  of  the 
problem  which  has  proved  definitely  unsuc- 
cessful is  or  may  be  suddenly  abandoned 
for  another  seemingly  entirely  independent 
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and  wholly  (lilTcrcnt  activity.  This  some- 
times indicates  discouragement  with  the 
situation  and  again  transition  to  a  new 
type  of  effort. 

Often  between  activities,  and  especially 
when  one  method  is  being  abandoned  for  an- 
other, there  occur  definite  pauses  in  which 
the  animal  examines  the  situation  or  seem- 
ingly takes  stock  of  its  efforts  in  relation 
to  its  problem.  Usually  this  period  of  what 
looks  like  "consideration"  or  "reflection" 
is  followed  by  another  vigorous  and  deter- 
mined attack  on  the  problem. 

At  times  there  appear  series  of  acts  the 
essential  parts  of  which  are  performed  in 
predetermined  relation  to  the  end  result  of 
the  series.  The  action  pattern  appears  to  be 
determined  by  the  reward  which  is  in  view, 
and  from  the  outset  the  animal  performs 
the  unit  acts  as  though  they  were  merely 
elements  in  a  whole  which  is  (as  Kohler 
says)  greater  than  the  sum  of  its  parts. 

More  startling  by  far  than  the  quick  pas- 
sage from  one  method  to  another  is  the  sud- 
den solution  of  problems.  Kohler,  Kohts, 
and  Yerkes  have  described  this  feature  of 
chimpanzee  behavior.  Frequently,  although 
of  course  not  in  all  individuals  or  in  all 
problems,  correct  and  adequate  solution  is 
achieved  without  warning  and  almost  in- 
stantly. It  may  have  been  preceded  by  the 
trial  of  ineffective  methods  or  by  such  trial 
and  periods  of  quiescence.  But,  in  the  end, 
success  is  achieved  with  a  suddenness  which 


brings  vividly  to  mind  our  own  adult  experi- 
ences of  insight,  and  the  behavior  of  the 
child  when  it  sees  through  a  problem. 

If  we  may  take  the  liberty  of  speaking 
for  our  fellow  workers  on  the  basis  of  their 
published  reports  and  in  the  light  of  our 
own  fairly  intimate  acquaintance  with  the 
chimpanzee,  we  should  say  that  the  evidence 
for  the  solution  of  problems  ideationally  is 
now  abundant  and  convincing.  The  animals' 
behavior  speaks  for  degrees  and  kinds  of 
insight  or  understanding  which  so  illumine 
the  problematic  situation  as  to  render  it 
immediately  soluble.  To  be  sure,  there  are 
gifted  and  stupid  individuals;  good  and  bad 
working  days;  natural  and  unnatural  ex- 
perimental situations.  Sharper  contrast  it 
would  be  difficult  to  imagine  than  between 
the  relatively  blind  and  seemingly  purpose- 
less "trial  and  error"  activity  which  is  de- 
scribed as  typical  for  the  cat^  and  various 
other  mammals  when  faced  with  novel  prob- 
lems, and  the  definitely  directed  and  obvi- 
ously "thoughtful"  acts  of  the  chimpanzee. 

We  thus  conclude  discussion  of  modes  of 
behavioral  adaptation  in  the  chimpanzee 
and  account  of  typical  methods  and  results 
of  the  experimental  study  of  this  subject. 
That  we  have  ignored  minor  contributions 
in  favor  always  of  the  incomparably  im- 
portant work  of  Kohler  and  Kohts  demands 
neither  explanation  nor  apology. 

1  E.  L.  Thorndike,  "Animal  Intelligence."  Psy- 
chol. Rev.  Monograph  Supp.,  1898,  II.  Xo.  4. 
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INTELLIGENCE  OF  CHIMPANZEE:  IMAGINAL  PROCESSES 


IN  human  experience  two  principal 
varieties  of  imaginal  experience  and 
behavior  are  distinguished:  the  repro- 
ductive and  the  creative.  The  former  is 
commonly  called  memory,  the  latter,  im- 
-  agination.  To  what  extent  and  in  what  man- 
ner are  these  types  of  process  indicated  by 
the  behavior  of  the  chimpanzee?  In  review- 
ing the  facts  which  the  pertinent  literature 
supplies  we  shall  not  endeavor  to  distinguish 
sharply  between  phenomena  of  experience 
and  those  of  behavior,  but  instead  shall  as- 
sume that  each  is  implied  when  such  expres- 
sions as  imaginal  processes,  memory  and 
imagination,  are  used.  We  shall  consider 
first  materials  of  memory. 

MEMORY 

In  considerable  abundance  there  appear  in 
chimpanzee  behavior  evidences  of  memory 
of  persons  and  of  aspects  of  experimental 
situations.  The  early  literature  which  con- 
tains incidental  observations  and  brief 
statements  concerning  memory  may  be  sam- 
pled, and  the  more  recent  work,  especially 
that  which  is  experimental,  more  thoroughly 
and  critically  examined  and  evaluated. 

To  begin  with  memory  of  persons,  War- 
wick (1832,  p.  307)  refers  to  recognition  of 
a  person  after  short  absences  from  the  ani- 
mal, and,  in  the  same  article,  to  evidence  of 
memory  for  time  or  something  in  the  nature 
of  a  time  sense.  Likewise,  Rennie  (1838,  p. 
59)  mentions  memory  of  a  surgical  opera- 
tion which  the  subject  evidently  associated 
with  human  attendants.  As  quoted  on  an 
earlier  page  (p.  250),  Garner  (1896,  p. 
Ill)  cites  memory  of  a  boy  who  was  irri- 
tating. Memory  for  a  person  over  a  period 
of  fourteen  days  is  to  be  found  in  Soko- 
lowsky  (1908,  p.  59),  and  Rothmann  and 
Teuber  (191 5,  p.  10)  inform  us  that  per- 
sons with  whom  the  chimpanzee  is  familiar 


may  be  remembered  over  considerable  inter- 
vals. It  is  in  Furness  (191 6,  p.  286),  in  a 
passage  which  we  have  already  cited  on 
page  327,  that  we  find  recorded  the  longest 
temporal  memory  span  for  a  person.  It  is  a 
case,  if  we  may  assume  the  entire  trust- 
worthiness and  critical  nature  of  the  report, 
in  which  a  chimpanzee  very  definitely  and 
obviously  recognized  after  separation  of 
four  years,  a  person  who  had  cared  for  it 
during  a  severe  attack  of  pneumonia.  One 
might  reasonably  question  the  accuracy  of 
this  report  or  of  the  interpretation  of  the 
animal's  behavior  as  mnemonic,  were  it  not 
for  such  similar  and  confirmatory  evidences 
as  will  be  presented  in  the  following  pages. 

Among  relatively  recent  observations  on 
memory  of  persons  by  chimpanzees  are  the 
following.  Heck  (1922,  p.  672)  refers  to 
the  remarkable  memory  of  a  certain  cap- 
tive chimpanzee  for  men  and  animals  to 
which  it  had  become  attached.  Memory  of 
a  person  for  over  a  year  is  asserted  and 
of  a  bear  playmate  after  several  months. 
Recognition  of  its  master  and  familiar 
greeting  after  separation  of  as  much  as  five 
weeks  is  reported  by  Sheak  (1923,  p.  51; 
1924,  p.  122).  "The  time  in  which  a  chim- 
panzee lives,"  says  Kohler  (1925,  p.  287), 
"would  reach  very  far  back  toward  the  past, 
if  one  were  to  apply  as  a  sufficient  criterion 
simply  the  plain  after-effects  of  past  experi- 
ence in  present  actions.  Perhaps  none  will 
be  surprised  to  hear  that  the  animals  knew 
me  again  at  once,  after  a  separation  of  six 
months  (just  as  Sultan,  after  being  away 
from  the  other  animals  and  not  having  seen 
them  for  four  months,  was  immediately 
upon  his  return  hailed  as  comrade)."  And 
from  our  own  experience  we  quote  the  fol- 
lowing: 

We  have  obtained  convincing  evidences  of 
memory  of  persons,  over  a  period  as  long  as  one 
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yt-ar.  In  one  instance  a  pronounced  anta<ionism 
which  Hilly  accjuircd  for  an  altogether  friendly 
man,  appeared  ten  months  later  as  specific  response 
to  the  particular  individual.  And  again,  after  a 
like  period  during  which  the  two  had  not  met,  the 
chimpanzee  showed  his  antagonism  by  trying  to 
strike  and  bite  the  object  of  his  dislike.  We  might 
multiply  observations  indicative  of  a  memory  span 
of  many  months  for  objects  and  events  of  vivid  in- 
terest. (R.  M.  and  D.  N.  Yerkes,  1928,  p.  264.) 

The  evidence  is  entirely  convincing  that 
the  chimpanzee  may  recognize  and  appro- 
priately respond  to  a  familiar  person  after 
a  separation  of  many  months.  It  is  further 
indicated  that  the  period  may  extend  to 
several  years.  The  recognitional  response  is 
so  definite  and  distinctive  that  from  pub- 
lished records  and  from  our  own  confirma- 
tory experience,  we  state  with  assurance 
that  misinterpretation  is  unlikely,  and  the 
results  as  presented  in  general  trustworthy. 

Experimental  procedures  for  the  discov- 
ery and  examination  of  memory  processes 
vary  from  attempts  to  measure  the  tem- 
poral span,  to  efforts  to  discover  the  nature 
and  relations  of  the  essential  processes.  We 
shall  first  consider  evidences  from  the 
buried-food  method.  This  simple  procedure 
has  been  used  by  Kohler  and  also  by  us. 
Kohler,  it  happens,  took  no  precautions  to 
prevent  the  functioning  of  odor  in  the  loca- 
tion of  the  food.  His  procedure  consisted  in 
allowing  a  chimpanzee  subject  to  watch 
him  bury  some  fruit  in  a  certain  place  and 
after  the  lapse  of  an  interval  of  time,  giv- 
ing the  subject  opportunity  to  exhibit 
memory  of  the  presence  and  location  of  the 
food.  It  was  discovered  by  him  that  after 
intervals  as  long  as  sixteen  and  one-half 
hours  the  chimpanzee  remembered  the 
food  and  usually  succeeded  in  locating  it 
promptly  and  in  obtaining  it  (1925,  pp. 
290-292).  It  does  not  appear  from  the  ac- 
count of  his  experiments  that  sixteen  and 
one-half  hours  is  necessarily  the  limit  of 
memory,  and,  as  has  been  suggested,  it  is 
possible  that  odor  or  other  extraneous  cues 
may  have  assisted  the  animal.  With  Koh- 
ler, however,  we  grant  the  improbability  of 
extraneous  cues. 

Our  own  experiments  (R.  M.  and  D.  X. 


Yerkes,   1928,  264  ff.),  made  subse- 

quently to  those  of  Kohler,  were  conducted 
somewhat  more  systematically  and  with 
additional  precautions  and  controls.  Thus, 
the  food  was  secretly  removed  from  the 
spot  shortly  after  the  animal  had  seen  it 
buried,  and  just  prior  to  the  hour  for  test 
of  memory  it  was  replaced  in  a  sealed  jar 
which  obviated  the  influence  of  odor.  Be- 
ginning with  a  delay  of  ninety-six  hours  we 
tested  four  animals.  For  that  interval  the 
results  were  almost  wholly  negative.  With 
a  delay  of  seventy-two  hours  certain  signs 
of  memory  appeared,  and  with  a  delay  of 
forty-eight  hours  each  of  four  animals  gave 
evidence  of  memory  of  the  food  and  two 
promptly  located  and  obtained  it.  It  there- 
fore is  established  that  after  an  interval  of 
at  least  forty-eight  hours  buried  food  may 
be  remembered  and  definitely  located  by 
the  chimpanzee. 

The  buried-food  experiment  is  crude  and 
in  many  ways  unsatisfactory.  We  are  not 
convinced  that  any  of  the  observations  re- 
ported indicate  limits  or  reveal  essential 
characteristics  of  the  mnemonic  process. 
Contrasting  favorably  with  this  procedure 
and  its  results  are  evidences  of  memory 
supplied  by  Kohler  from  certain  of  his 
studies  in  visual  perception. 

After  conducting  a  series  of  observations 
on  absolute  versus  structure-function  re- 
sponse to  pairs  of  colors  (described  on  pp. 
330-331 )  Kohler  decided  to  retest  a  subject, 
which  had  been  perfectly  trained  to  dis- 
criminate  between  color  stimuli,  after  an 
interval  of  several  months  during  which  it 
had  no  experience  in  the  experimental  situa- 
tion. He  states  that  from  the  end  of  Decem- 
ber, 191 5,  Tercera  was  given  a  vacation  in 
that  neither  blue-red  nor  other  colors  were 
used  as  basis  for  choice.  The  experiment  was 
resumed  in  February,  191 7,  after  an  inter- 
val of  about  thirteen  months.  When  given 
opportunity  to  choose  between  two  color 
stimuli  on  which  she  had  previously  been 
trained,  she  made  only  one  mistake  in  the 
first  ten  trials.  Kohler  remarks:  ''This  re- 
sult agreed  entirely  with  similar  tests  of 
memory  which  I  have  made  with  the  ani- 
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mals,  and  it  is  not  to  be  doubted  that  when 
it  continues  in  health  and  is  not  disturbed 
by  other  color  experiments,  the  animal  may 
show  after  three,  five,  or  even  more  years 
a  very  marked  'economy'  in  relearning." 
(1918,  p.  78.)  The  outcome  of  various  ob- 
servations similar  to  that  mentioned  above 
is  thus  summarily  presented  in  Kohler's 
book  on  intelligence: 

Thirteen  months  after  their  last  experiments  in 
perception  of  size,  Grande,  in  a  first  series  of  ten 
tests  made  one  error  (in  the  seventh  test),  while 
Chica  chose  all  correctly. 

Likewise  thirteen  months  after  her  earlier  period 
of  learning,  Tercera  chose  between  two  different 
reddish-blue  colours  all  but  one  out  of  ten,  exactly 
as  before. 

About  eighteen  months  after  the  experiments  on 
Farbenkonstanz,  Sultan  made  one  wrong  choice 
out  of  the  first  ten  tests,  Grande  no  mistakes  at 
all. 

Quantitatively,  therefore,  the  animals  lost  noth- 
ing; their  choices  were  merely  made  at  first  a 
little  slowly  and  hesitatingly.  Without  doubt,  the 
interval  could  be  very  considerably  increased,  and 
there  would  still  be  a  strong  after-effect. 

For  these  achievements,  there  was  certainly  no 
necessity  whatsoever  for  any  image  of  the  past. 
The  old  familiar  situation  appears  again  immedi- 
ately in  the  form  of  apprehension  acquired  then, 
and  the  same  direction  of  choice  behaviour  is  fol- 
lowed anew.  Almost  the  same  thing  will  happen  if 
the  animals  henceforth  achieve  the  solution  of  an 
intelligence  test  already  found  much  more  quickly 
than  the  first  time,  and  show  that  they  have  this 
power  even  years  later.  (1925,  pp.  287-288.) 

A  form  of  experiment  designed  especially 
for  the  study  of  memory,  and  commonly 
known  as  the  method  of  delayed  response, 
has  been  used  advantageously  with  the 
chimpanzee.  We  report  herewith  certain  ob- 
servations which  may  be  classified  as  de- 
layed responses. 

In  her  experiments  by  the  method  of 
matching  sample,  Kohts  required  of  her 
subject  that  he  respond  by  selection  of  the 
appropriate  object  after  the  sample  had 
been  removed  from  view.  She  promptly  dis- 
covered that  as  the  interval  of  delay  was 
increased,  correct  matching  became  more 
difficult,  and  that  after  fifteen  or  twenty 
seconds'  delay  mistakes  were  more  frequent 
than   correct   responses.   This  seemingly 


would  indicate  that  under  the  conditions 
of  experimentation  memory  of  the  sample 
object  or  quality  continued  to  be  efficient 
for  not  more  than  fifteen  seconds  (Kohts, 
1923,  p.  488;  1928,  p.  274). 

Certain  experiments  on  zoological-garden 
captives  made  by  Drescher  and  Trendelen- 
burg, with  the  express  purpose  of  contrast- 
ing intelligent  adaptation  in  these  animals 
with  that  exhibited  by  certain  types  of  mon- 
key and  also  by  cats  and  dogs,  gave  these 
authors  opportunity  to  note  the  nature  of 
delayed  response.  Their  experiments  in  the 
main  are  irrelevant  to  the  present  topic,  but 
their  principal  conclusion  is  pertinent,  for 
they  remark  that  whereas  for  the  cat  out  of 
sight  is  in  effect  out  of  mind,  in  case  of  the 
anthropoid  apes,  including  the  chimpanzee, 
food  which  has  been  seen  to  disappear  is  for 
some  time  remembered,  and  activity  is  im- 
portantly influenced  by  the  memory  process 
(1927,  p.  632). 

We  have  made  preliminary  study  of  the 
nature  of  memory  processes  by  means  of  the 
following  delayed  response  procedure.  The 
chimpanzee  is  placed  in  the  center  of  a  large 
room.  Equidistant  from  it  and  in  each  cor- 
ner of  the  room  is  a  box  in  which  food  may 
be  placed.  The  boxes,  in  accordance  with  the 
requirements  of  the  experiment,  may  be 
alike  in  appearance  or  they  may  differ  in 
one  or  more  visual  characters.  The  subject 
is  allowed  to  see  food  placed  in  one  of  the 
boxes.  After  an  interval  varying  from  min- 
utes to  hours  it  is  released  and  thus  given 
opportunity  to  exhibit  memory  of  the  loca- 
tion of  the  food.  A  variation  of  the  experi- 
ment consisted  in  removing  the  subject  from 
the  situation  during  the  interval  of  delay 
and  either  using  it  in  other  experiments  or 
returning  it  to  its  companions.  In  either  case 
distracting  activities  may  be  assumed  which 
one  might  naturally  expect  to  interfere  with 
or  perhaps  destroy  memory  of  the  experi- 
ence of  seeing  the  food  placed  in  the  box. 

In  a  second  series  of  experiments  the 
situation  was  varied  in  that  the  only  visual 
quality  on  which  the  animal  could  depend 
for  choice  of  the  right  box  was  its  color. 
The  food  boxes  were,  respectively,  white, 
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black,  red,  and  green.  As  previously  stated, 
food  was  placed  in  one  of  the  boxes  and 
then  in  the  absence  of  the  animal  from  the 
experimental  situation  the  several  boxes 
were  so  interchanged  that  both  the  absolute 
and  the  relative  position  of  the  food  con- 
tainer was  altered.  Thus  it  became  neces- 
sary for  the  animal  to  remember  a  certain 
visual  character  in  order  to  respond  cor- 
rectly. The  results  of  these  experiments 
contrast  so  sharply  with  previous  similar 
studies  of  other  mammals  and  are  so  obvi- 
ously important  as  indications  of  memory 
processes  in  the  chimpanzee,  that  we  quote 
herewith  the  summary  and  conclusions  of 
our  preliminary  published  report. 

1.  In  a  form  of  "delayed  response"  experiment 
devised  by  us  which  gives  opportunity  for  choice 
among  four  food  boxes,  the  chimpanzee  has  ex- 
hibited ability  to  respond  correctly  with  immediacy 
and  apparent  ease  after  delays  of  three  hours. 

2.  Because,  previously,  delayed  response  studies 
with  mammals  have  indicated  failure  of  adjust- 
ment after  at  most  a  few  minutes  of  delay,  we 
at  first  suspected  that  we  had  discovered  a  pe- 
culiarly important  and  perhaps  distinctively  pri- 
mate capacity  for  adjustment.  Further  analysis 
of  our  results,  however,  shortly  convinced  us  of 
error,  and  we  finally  exhibited  the  fact  that  our 
subjects  were  responding  to  position  or  location 
instead  of  to  the  appearance  of  the  food-containing 
box.  Furthermore,  it  became  clear  that  this  type 
of  response  is  wholly  natural,  readily  given,  and 
may  appear,  as  for  example  in  the  buried-food  ex- 
periment, after  delay  of  some  days. 

3.  To  eliminate  position  or  location  as  possible 
basis  of  correct  response,  we  modified  our  experi- 
mental conditions  so  that  the  color  of  the  food- 
containing  box  was  the  only  constant  and  depend- 
able factor.  In  these  conditions  our  subjects  were 
at  first  entirely  incapable  of  adjustment.  We  sum- 
marize in  the  following  paragraphs  the  principal 
features  of  our  results. 

4.  There  appeared  in  delayed  response  to  color, 
in  an  otherwise  varying  situation  from  which 
both  absolute  and  relative  position  were  ehmi- 
nated  as  basis  of  choice : 

a.  Tendency  to  go,  if  possible,  to  the  place 
where  food  had  been  placed,  irrespective  of  the 
color  of  the  box  there  located,  and  in  a  few  in- 
stances even  when  there  was  no  food-box  present. 

b.  Tendency  to  choose  the  box  from  which  food 
had  been  obtained  in  the  previous  trial.  This  re- 
sponse of  course  indicated  that  the  effect  of  ac- 
tually obtaining  and  eating  food  from  a  certain 
box  was  stronger  than,  and  therefore  dominated, 
the  effect  of  having  seen  food  more  recently  placed 


in  another  box.  The  logical  inference  is  that  the 
interval  between  trials  was  too  short. 

c.  Tendency  to  perseverational  response  either 
by  choosing  box  of  the  same  color  in  trial  after 
trial  or  by  repeatedly  rejecting  or  avoiding  a 
given  color.  Perseverational  tendency  seems  to 
vary  directly  with  the  baffling  character  or  diffi- 
culty of  the  situation  for  the  subject. 

d.  In  the  initial  series  of  experiments,  when  ab- 
solute and  relative  positions  were  constant  and 
the  animal  always  found  the  food  where  it  had 
seen  it  placed  prior  to  the  interval  of  delay,  re- 
sponse was  made  immediately  with  evident  ease 
and  certainty,  and  usually  with  slight  evidence  of 
visual  observation  of  the  boxes.  But  when  the  con- 
ditions were  so  altered  that  color  became  the  only 
constant  factor  and  the  sole  basis  for  correct  re- 
sponse, the  attitude  of  the  subject  changed  com- 
pletely, and  in  place  of  carelessness  of  observation, 
immediacy,  and  certainty  of  response,  there  ap- 
peared observational  scrutiny,  comparison,  often 
recognition ;  hesitation,  delay,  and  occasionally 
vacillation ;  expressions  of  disappointment,  incre- 
dulity, mystification;  expressions  of  resentment, 
anger,  depression,  and  finally,  in  some  instances, 
refusal  to  choose. 

e.  Delayed  response  to  color  as  isolated  factor, 
although  obviously  difficult  for  the  chimpanzee, 
appeared  convincingly  after  delays  of  at  least 
thirty  minutes.  This  is  not  a  limit,  for  our  experi- 
ment is  incomplete  and  our  report  preliminan,-  and 
tentative. 

5.  We  therefore  conclude  that  the  chimpanzee 
is  capable  of  a  form  of  delayed  response  hitherto 
known  and  experimentally  demonstrated  only  in 
man.  That  it  involves  representational  processes  is 
likely:  probably  they  are  symbolic;  possibly,  im- 
aginal.  Whether  other  primates  and  still  other 
mammals  are  capable  of  this  sort  of  adjustment 
we  do  not  know.  It  is  entirely  possible  that  this 
time  we  have  discovered  something  peculiar  to 
the  primates  or  even  to  the  anthropoid  apes. 
Prophecy,  however,  would  be  rash.  Experiments 
are  already  in  progress  in  the  Yale  Institute  of 
Psychology  to  settle  the  question  for  the  cat  and 
the  monkey. 

6.  Evidences  of  memory  for  persons  we  have 
obtained  in  the  chimpanzee  after  intervals  of  at 
least  ten  months;  and  in  forms  of  buried-food 
experiment  we  have  demonstrated  capacity  for 
correct  response  after  a  delay  of  forty-eight  hours, 
and  have  obtained  in  the  same  experiments  indi- 
cations of  mnemonic  processes  after  ninety-six 
hours. 

7.  Our  results  do  not  suggest  age  or  species  dif- 
ferences in  mnemonic  processes  for  the  four  sub- 
jects observed.  Individual  and  sex  differences  are 
obvious  and,  we  believe,  significant.  (R.  M.  and 
D.  N.  Yerkes,  ig28,  pp.  26S-270.) 

Evidences   of  mnemonic  processes  or 
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forms  of  memory  in  the  chimpanzee  are 
varied  as  well  as  abundant.  Is  this  true 
also  of  the  similar  and  yet  importantly  con- 
trasting processes  of  creative  or  construc- 
tive imagination?  Again  we  turn  to  obser- 
vational data  for  the  answer,  and  again  also 
we  must  sample  instead  of  attempting  to 
describe  completely  the  evidences  which 
have  become  available. 

All  vertebrates,  it  appears,  are  capable  of 
profiting  by  experience  in  one  fashion  or 
another  and  more  or  less  rapidly  and  last- 
ingly. If  this  implies  mnemonic  process,  it 
obviously  is  necessary  to  distinguish  varie- 
ties or  types  of  memory.  Certainly  several 
types  are  exhibited  by  man.  Highest  among 
them  psychobiologically,  and  heretofore  by 
many  deemed  distinctively  human,  is  im- 
aginal  recognition  and  its  correlated  behav- 
ior. The  chimpanzee,  by  contrast,  may  or 
may  not  remember  imaginally  or  recognize 
with  feelings  of  familiarity.  The  evidences 
are,  as  in  case  of  man,  mere  indications 
of  experience,  but  as  such  they  seem  to 
possess  similar  characteristics  and  values 
for  chimpanzee  and  man.  Whether  or  not 
the  mental  content  of  the  ape  is  similar 
to  that  of  man  there  can  be  no  doubt 
of  the  existence  of  mnemonic  adaptations, 
but  this  by  no  means  implies  the  existence 
of  creative  as  contrasted  with  reproductive 
imaginal  processes.  The  latter,  whatever 
their  neurological  basis,  involve  behavioral 
originality  and  inventiveness.  Therefore  in 
seeking  answer  to  the  question.  Does  the 
chimpanzee  possess  imagination?  we  must 
examine  behavior  for  marks  of  novelty  of 
adjustment  and  originality. 

IMAGINATION 
As  it  is  entirely  impracticable  to  present 
observations  in  detail,  or  indeed  even  to 
refer  to  all  relevant  reports,  we  purpose  in 
the  following  paragraphs  to  enumerate  the 
several  varieties  of  behavior  and  adapta- 
tion, which  for  us  have  imaginal  implica- 
tions and  provide  more  or  less  convincing 
proof  of  the  existence  of  creative  imagina- 
tion or  its  functional  psychoneurological 
equivalent.  Our  exposition  is  incomplete 


alike  as  to  categories  and  description  of 
each.  We  are  attempting  merely  to  indicate 
some  of  the  principal  kinds  of  positive  evi- 
dence. 

Frequently  observed  and  many  times  re- 
corded in  the  literature  is  invention  by  the 
chimpanzee  of  ways  of  amusing  itself,  such 
as  acrobatic  contortions  or  forms  of  game. 
Possibly  some  or  all  of  these  are  due  to  imi- 
tation, social  tradition,  tuition,  or  trial  and 
error  selection  from  among  random  activi- 
ties, for  in  few  if  any  instances  has  the  in- 
fluence of  companions  and  of  human  beings 
been  excluded,  checked,  or  controlled.  The 
impression  of  originality  and  inventiveness 
which  the  animal's  activities  give  the  ob- 
server may  be  wholly  misleading,  but  on  the 
basis  of  our  own  experience  we  hazard  the 
opinion  that  this  is  only  partially  the  case 
and  that  in  its  forms  of  play  this  ape  ex- 
presses creative  imagination. 

A  second  important  behavioral  category 
for  the  student  of  imagination  is  the  use  of 
ready-to-hand  objects  as  implements.  A 
stick  may  suddenly  be  grasped  and  used  to 
draw  food  within  reach  or  to  push  it  out  of 
a  tube.  Granted  lack  of  experience  in  this 
type  of  situation,  it  would  seem  that  some- 
thing akin  to  creative  imagination  is  implied 
by  the  behavior.  Illustrations  of  the  sudden, 
direct,  and  definite  use  of  objects  as  means 
might  be  multiplied  from  the  experimental 
literature.  We  desist  because  several  illus- 
trations already  have  been  given  in  our  dis- 
cussion of  types  of  adaptation,  and  we  shall 
recur  to  the  subject  in  a  final  systematic  re- 
view of  the  chimpanzee's  use  of  implements. 

More  impressive  by  far  than  either  the 
invention  of  games  or  the  use  of  objects  as 
implements  is  what  may  be  described  as 
tool-making.  Again  examples  are  numerous 
and  excellent.  Many  times  it  has  been  ob- 
served by  competent  students  that  the 
young  chimpanzee  is  capable  of  construct- 
ing a  pyramid  of  boxes  in  order  to  attain 
some  desired  objective.  Kohler,  it  will  be 
recalled,  lists  several  striking  instances  of 
the  constructive  manipulation  of  sticks. 
They  range  from  the  breaking  of  a  branch 
from  a  nearby  tree  and  its  prompt  use  as 
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iinplciiu'iil,  lhr()U<i;h  the  j()inin<^f  of  two  short 
sticks  in  order  that  one  sufficiently  long  for 
effective  use  may  be  achieved,  to  the  actual 


Fig.  115.  A  hooked-rope  problem.  The  chimpanzee  is  in 
the  act  of  removing  ring  from  hooi^  to  obtain  food-box. 


change  of  size  or  form  of  an  object  in  en- 
deavor to  adapt  it  to  requirement.  Such  ac- 
tivities are  not  commonly  observed,  but  the 
fact  that  they  have  been  recorded  by  certain 
reliable  observers  satisfies  our  critical  sense, 
justifies  the  presentation  of  this  category, 
and  backed  by  our  own  experience  con- 
vinces us  that  tool-making  tends  to  estab- 
lish the  existence  of  creative  imagination 
in  the  chimpanzee. 

Differinsj  somewhat  from  the  above  cate- 
gories,  and  constituting  also  an  important 
variety  of  evidence,  is  the  seeking  of  an 
implement  when  the  problematic  situation 
demands  it.  We  cite  as  instance  of  such 
activity  search  for  a  key  when  a  closed 
lock  is  presented.  This  may  extend  even  to 
effort  to  shape  a  bit  of  wood  or  splinter  so 
that  it  will  fit  a  keyhole.  Or  again  the  ani- 
mal may  seek  a  stick,  pole,  or  ladder,  which 
although  at  the  time  out  of  sight  was  known 
to  the  subject  from  previous  experience  as 
potentially  useful.  A  peculiarly  apt  illus- 
tration, which  however  is  matched  by  vari- 
ous observations  under  experimental  con- 
ditions, we  quote  as  follows: 

Mr.  Percival  put  a  preserved  cherrv  into 
an  empty  wine  bottle. 


The  (ht-rry  was  too  h\<f  to  be  shaken  out.  and 
Toto  was  faced  with  the  problem  of  how  to  secure 
it.  First,  he  tried  pressinj^  one  of  his  long  fingers 
into  the  neck  of  the  bottle :  but  the  fruit  was  slip- 
pery and  he  could  not  keep  hold  of  it.  Then  he 
set  the  bottle  down  on  the  table  in  front  of  him 
and  considered  it.  He  quickly  made  up  his  mind, 
and  looked  round  the  room  for  what  he  wanted. 
On  the  sideboard  stood  the  remains  of  a  cold  fowl. 
Toto  went  to  it  at  once,  helped  himself  to  a  long, 
thin  bone,  and  put  this  like  a  spoon  into  the  bot- 
tle. Then  he  held  the  bottle  upside  down  and  slowly 
drew  out  the  cherry,  balanced  on  the  end  of  the 
bone. 

It  was  one  of  the  cleverest  things  I  ever  saw 
him  do.  My  host  declared  that  there  was  not  a 
native  in  Central  Africa  who  would  have  had  the 
intelligence  to  do  it ;  and  for  my  part  I  doubt 
whether  many  white  men  would  have  solved  the 
problem  so  quickly  and  so  effectively.  As  I  have 
said,  Toto  was  a  genius  among  apes.  (Kearton, 
1925,  pp.  Q4-95-) 

"Out  of  sight"  is  not  necessarily  "out  of 
mind."  If  then  the  needed  object  is  in  mind 
it  presumably  is  both  remembered  and,  as 
represented,  used  imaginatively  by  the 
chimpanzee.  This  would  appear  the  simplest 
way  of  accounting  for  such  behavioral 
adaptations  as  we  have  cited. 

Dreaming  constitutes  yet  another  cate- 
gory. It  has  been  reported  that  the  chim- 


l-'ig.  116.  Successful  solution  of  the  hooked-rope  problem. 
The  chimpanzee  is  pulling  the  food-box  within  reach.  Un- 
published observations  of  R.  M.  Yerkes. 

panzee  moves  and  makes  sounds  during 
sleep  which  are  suggestive  of  dreaming 
(Rothmann  and  Teuber,   191 5,  p.  13). 
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Whether  or  not  this  is  indicative  of  im- 
aginal  processes  is  unknown,  but  what  is 
presumably  dream  behavior  estabUshes  an- 
other bond  of  relation  between  ape  and 
man. 

Finally,  what  may  be  designated 
"planned  behavior"  certainly  would  ordi- 
narily be  thought  of  as  also  imaginal.  In- 
stances of  planning,  whether  or  not  in- 
volving cooperation  with  other  individuals, 
are  rare  in  the  literature.  Kohler  has  stated 
that  there  ordinarily  was  no  systematic  co- 
operation among  his  chimpanzees  in  pyra- 
miding boxes  or  in  otherwise  endeavoring  to 
solve  problems.  All  might  strive  for  some 
objective,  but  generally  the  striving  was 
individualistic  instead  of  concerted  (Koh- 
ler, 1925,  p.  172).  On  the  other  hand,  this 
observer  emphatically  states  that  the  be- 
havior of  an  individual  often  gives  one  the 
impression  of  a  planned  series  of  acts,  the 
sum  of  which  is  greater  than  its  parts  and 
essentially  different  from  them  because  of 
its  relation  to  an  objective  (1925,  pp.  103 
ff.).  Such  evidence  is  of  the  utmost  impor- 
tance and  would  alone  suffice  to  convince 
many  observers  that  the  animal  possesses 
constructive  imagination. 

A  peculiarly  apt  example  of  cooperative 
planning  is  supplied  in  the  following  de- 
scription by  Passemard  of  the  behavior  of 
two  adult  chimpanzees,  mates,  named 
Jimmy  and  Cucusa,  belonging  to  Madam  R. 
Abreu.  Because  of  the  almost  unique  im- 
portance of  the  observation,  and  the  still 
greater  importance  of  testing  its  validity  by 
carefully  controlled  experimentation,  we 
present  the  author's  account  in  free  and 
somewhat  condensed  translation. 

The  situation  was  one  which  demanded 
that  the  two  animals,  who  during  the  day 
had  enjoyed  the  freedom  of  an  outer  cage, 
be  induced  to  enter  a  smaller  box  or  cage 
for  the  night.  The  animals  refused  to  enter 
the  box;  neither  coaxing  nor  command  was 
effective.  Therefore,  as  the  author  reports, 
it  was  necessary  to  have  recourse  to  an 
expedient. 

The  male  had  been  permitted  to  fast  since 
morning  and  was  assuredly  hungry.  The  female 


had  eaten  as  usual.  To  increase  his  appetite,  there 
were  placed  in  the  inner  cage  a  large  jar  of  curdled 
milk,  figs,  bananas, — all  foods  of  which  the  male 
is  very  fond — in  the  hope  that  his  greediness 
would  bring  him  in.  It  was  then  that  the  following 
events  occurred,  events  which  I  should  have  had 
difficulty  in  believing  had  I  not  myself  observed 
them.  To  understand  well  what  happened,  it  is 
necessary  to  describe  the  place  accurately.  The 
outer  cage  is  a  sort  of  gigantic  colander  made 
entirely  of  wire-netting  on  three  sides,  which  rest 
against  one  of  the  small  walls  of  an  ancient  stable, 
transformed  into  an  inner  cage ;  the  latter  does 
not  communicate  with  the  former  except  by  a 
small  door  in  the  wall,  which  slides  horizontally 
on  two  rails,  one  above,  one  below,  in  the  man- 
ner of  a  wooden  cover  in  grooves ;  ordinarily  it 
was  closed  by  means  of  a  chain  and  a  padlock.  It 
should  be  remembered  that  the  male  had  observed 
this  door  working  but  once  or  twice  and  that  he 
had  entered  the  outer  cage  for  the  first  time  this 
day. 

The  two  apes  did  not  look  at  the  food  though 
knowing  perfectly  where  it  had  been  placed,  for,  as 
we  had  agreed,  their  attitude  had  changed  when 
the  jar  had  been  placed  on  the  inside;  in  addition 
they  had  heard  directions  issued  in  loud  tones  by 
their  mistress.  After  they  had  both  wandered  about 
in  the  vicinity  of  the  door,  they  settled  down  face 
to  face,  in  a  corner  of  the  cage,  eye  fixed  on  eye, 
lips  rather  near,  and  emitted  low  sounds  percep- 
tible to  us ;  they  seemed  to  be  engrossed  in  a  secret 
consultation  whose  outer  signs  escaped  us.  In  an 
instant,  the  male  on  three  feet  and  with  discon- 
certing assurance  and  calm,  turned  toward  the 
door,  pushed  it  open  on  the  rails  as  far  as  it 
would  go,  sat-  down  on  the  lower  rail,  his  feet 
braced  against  the  stone  frame,  his  back  against 
the  closing  of  the  door.  Then  the  female  entered 
quietly,  returning  with  abundant  provisions ;  these 
were  divided,  then  eaten.  Our  plan  had  been 
spoiled,  we  had  been  defeated.  (Passemard,  1927, 
pp.  247-248.) 

It  is  impossible  to  evaluate  satisfactorily 
the  behavior  described  by  Kohler  as  indica- 
tive of  planning  and  the  instance  of  co- 
operation given  by  Passemard.  There  is  no 
obvious  reason  for  questioning  the  accu- 
racy of  description,  and  although  we  cannot 
precisely  match  the  essentials  of  either  au- 
thor's observations  from  our  own  extensive 
experience  with  the  chimpanzee,  we  neces- 
sarily accept  their  reports  subject  to  later 
verification. 

Were  it  desirable  we  might  increase  the 
number  of  categories  of  behavior  which  pos- 
sibly, if  not  probably,  are  indicative  of  im- 
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affinal  processes  and  also  the  particular  il- 
lustrative acts.  It  woukl  seem,  however,  that 
typical  examples  are  more  important  than 
completeness,  for  in  our  opinion  the  indi- 
cations are  convincing  that  the  chimpan- 
zee possesses  both  reproductive  and  crea- 
tive imagination.  That  our  knowledge  of 
these  processes  is  meager  and  indefinite  is 
obvious.  It  is  our  duty  to  emphasize  this 
fact,  as  it  is  also  our  privilege  and  pleasure 
to  point  the  need  and  opportunity  for  fruit- 
ful research.  There  are  indeed  few  assem- 
blages of  psychobiological  problems  which 
are  alike  so  alluring  and  so  promising  of 
important  results  as  those  of  mnemonic 
processes. 

INDICATIONS  OF  ABSTRACTION  AND 
GENERALIZATION 

Behavior  which  the  psychobiologist  de- 
scribes in  terms  of  constructive  imagination 
undoubtedly  is  intimately  related  to,  and 
perhaps  in  a  measure  identical  with,  that 
which  involves  processes  of  abstraction, 
generalization,  and  practical  judgment.  In 
the  foregoing  paragraphs  we  have  consid- 
ered facts  which  justify  the  tentative  con- 
clusion that  the  chimpanzee  is  capable 
under  certain  circumstances  of  acting  im- 
aginatively and  that  among  its  behavioral 
adaptations  there  must  be  included  the  cate- 
gory of  construction.  It  is  now  pertinent  to 
inquire  concerning  visible  indications  of  ab- 
straction and  generalization. 

Accepted  by  many  students  as  a  negative 
argument  is  the  lack  of  highly  developed 
vocal  language  in  the  ape.  Presumably  if 
capable  of  processes  of  abstraction  and 
generalization  to  any  considerable  degree, 
it  would  have  developed  a  system  of  sym- 
bols analogous  with  human  language.  In 
comment  on  this  argument  it  may  be  said 
that  speech  is  only  one  possible  form  of 
language,  that  intercommunication  occurs 
in  the  chimpanzee  and  that  it  uses  a  mixed 
system  of  symbols  which,  if  completely 
known  to  us,  might  definitely  indicate  ab- 
straction and  generalization. 

Turning  to  positive  arguments  and  evi- 


dences, we  recognize  that  there  are  numer- 
ous scattered  references  in  the  literature  to 
adaptive  acts  and  other  forms  of  behavior 
which  the  authors  interpret  as  dependent 
upon  abstraction,  generalization,  or  both.  In 
the  interest  of  brevity  of  exposition  we 
purpose,  instead  of  citing  such  observa- 
tional fragments,  to  present  what  appear  to 
be  major  categories  of  evidence  and  under 
each  a  few  illustrative  examples. 

First  we  would  mention  the  appearance 
of  general  adaptation  to  conditions  of 
experimentation.  ]\Iany  investigators  have 
noted  that  in  the  course  of  weeks  or  months 
of  experimental  work  chimpanzees  come  to 
exhibit  general  adaptation,  as  contrasted 
with  specific  habituation.  This  is  of  such  a 
nature  that  the  probability  of  success  in  a 
new  type  of  experiment  or  in  the  solution 
of  a  new  problem  is  greatly  increased.  It  is 
impossible  to  describe  it  more  definitely, 
since  the  behavior  has  not  been  analyzed  or 
its  conditions  discovered.  That  the  terms 
abstraction  and  generalization  are  applica- 
ble is  by  no  means  certain.  Nevertheless,  it 
seems  desirable  to  suggest  the  category  as 
one  inclusive  of  activities  which  in  this 
connection  demand  critical  examination. 

Another  illustrative  instance  of  general 
adaptation  appears  in  spread  or  transfer  of 
training  from  a  particular  experiment  to 
others  which  are  similar  in  principle,  al- 
though differing  in  perceptual  values.  The 
extent  to  which  this  occurs  in  the  chimpan- 
zee has  never  been  determined,  although 
the  fact  of  transfer  is  established. 

As  a  second  category  we  present  the 
phenomena  of  general  as  contrasted  with 
specific  training.  Instances  of  what  we  have 
in  mind  appear  in  the  experiments  of  Koh- 
ler  on  structure-function.  In  many  experi- 
ments this  observer  succeeded  in  demon- 
strating the  ability  of  chimpanzees  to  re- 
spond to  the  relation  betw^een  two  or  more 
objects  instead  of  to  a  particular  object. 
Confronted  by  two  food-containing  boxes 
the  subject  by  reason  of  previous  general 
training  would  consistently  choose  the 
larger,  even  though  the  particular  object  se- 
lected might  in  a  previous  experiment  have 


Fin.  117.  C'himpanzef  u-iiiL;  a  i)yraini(l  of  boxes  whicli  it  constructed  in  onler  to  reach  Mi-|)ended 
bananas.  P'rom  W.  Kohler,  1921,  by  courtesy  of  J.  Springer,  publisher. 
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Fit;.  TiS.  J{()\('^  airanm'd  a-  a  "fmir-storv  structure"  by  a 
cliiiiii':in/cc  t(i  (il)tain  -u-pcnilcil  fund.  From  W.  Kohler, 
1921,  by  C(iurtt'>y  of  J.  Sjirini;t'r.  puhlishi-r. 

been  rejected  as  the  smaller  of  the  pair. 
Similar  capacity  to  respond  to  the  nearer 
object,  the  brighter,  the  bluer,  instead  of 


to  a  particular  box,  was  demonstrated. 
Whether  or  not  other  mammals  than  the 
primates,  or  even  among  the  primates  other 
animals  than  apes  and  man,  can  in  similar 
fashion  and  to  the  same  degree  with  the 
latter  organisms  adjust  in  accordance  with 
relations  instead  of  (jualities  of  specific  ob- 
jects has  not  been  determined.  At  present 
the  presumption  is  that  this  ability  is  more 
highly  developed,  more  readily  and  fre- 
quently manifested  by  the  chimpanzee  than 
by  any  other  existing  infrahuman  organism 
which  has  been  observed.  Therefore  we  feel 
entirely  justified  in  presenting  the  category 
of  general  training  as  possibly  indicative  of 
rudimentary  powers  of  abstraction  and  gen- 
eralization. 

Our  third  and  last  category  of  evidence, 
although  closely  related  to  the  previous 
ones,  seems  to  merit  independent  descrip- 
tion. We  term  it  isolation  of  perceptual  fac- 
tors. It  is  illustrated  by  the  experiment 
previously  described  (pp.  367-368)  in  w^hich 
we  demonstrated  in  the  chimpanzee  memory 
of  color.  More  and  better  instances  are  sup- 
plied by  the  work  of  Kohts,  who,  in  training 
her  subject  loni  to  respond  in  varied  experi- 
mental situations  by  matching  a  sample,  at 
once  established  the  possibility  of  general 
adaptation  through  a  particular  species  of 
training  and  specific  ability  to  abstract  color 
from  size  and  shape  or  shape  from  size  and 
color.  These  are  but  instances  of  the  possi- 
bility on  the  part  of  the  chimpanzee  of 
singling  out  a  particular  perceptual  quality 
or  value  of  the  experimental  situation  and 
of  reactinor  on  the  basis  thereof.  The  same 
type  of  process  undoubtedly  is  exhibited  in 
Kohts  s  observation  of  the  selection  by  her 
chimpanzee,  from  a  collection  of  objects 
varying  extremely  in  visual  qualities,  of 
those  which  possessed  some  single  quality 
or  character  in  common.  For  example,  all 
objects  of  a  particular  color  would  be  se- 
lected and  placed  in  a  receiving  box. 

We  have  completed  our  presentation  of 
general  behavioral  evidences  of  abstraction 
and  generalization.  As  Kohler's  findings 
suggest  the  sharp  limitation  of  cooperative 
planning  in  this  anthropoid  ape,  so  those  of 
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Kohts  indicate  the  rudimentariness  and  also 
the  rarity  of  abstraction,  generalization,  and 
inference  in  chimpanzee  as  contrasted  with 
man  (1923,  p.  491;  1928,  p.  275).  So  ex- 
tensive, however,  is  her  observational  ac- 
quaintance with  this  aspect  of  the  life  of  a 
particular  chimpanzee  that  it  is  eminently 
desirable  to  present  her  conclusions.  We 
shall  do  this  by  quoting  from  a  review  of  the 
author's  Russian  text. 

Referring  to  the  experiments  cited  above 
in  which  objects  were  assembled  in  accord- 
ance with  color: 

Among  the  interesting  conclusions  drawn  from 
this  experiment  are  the  following :  The  formation 
of  similarity  associations  varied  in  facility  and 
regularity  for  the  different  colors :  it  was  facili- 
tated by  strong  colors  and  those  of  maximal  satu- 
ration; success  in  sorting  or  properly  placing  ob- 
jects by  color  was  influenced  by  the  qualitative 
relations  of  the  objects  presented  as  well  as  by 
their  quantity ;  similarity  associations  are  mark- 
edly disturbed  by  interruption  of  work  and  the 
readiness  with  which  they  are  acquired  is  markedly 
less  than  that  for  association  by  identity ;  abstrac- 
tion in  relation  to  color  was  not  abstraction  in  the 
strict  sense  of  that  term  but  rather  a  practical 
generahzation  based  upon  concrete  experience  and 
not  on  logical  conclusions.  Once  established,  how- 
ever, the  type  of  practical  generalization  exhibited 
by  this  experiment  carried  over  to  related  situa- 
tions. 

In  summing  up  the  principal  results  of  her 
three  years  of  work  with  loni,  Mrs.  Kohts  pre- 
sents the  following  points.  The  mind  of  the  chim- 
panzee presents  unexpected  richness  in  the  com- 
ponents of  higher  abilities  together  with  hmitation 
in  their  actual  formation.  Though  there  be  offered 
to  him  all  the  chief  stimulations  of  the  outer 
world  as  material  for  mental  elaboration,  yet  this 
material  will  be  used  only  poorly.  He  is  hindered 
from  achieving  increased  knowledge  by  lack  of 
external  incentive  to  the  perfecting  of  discrimi- 
nating abilities  and  the  absence  of  inner  need. 
Above  all,  the  animal  shows  capacity  for  the  for- 
mation of  ideas,  but  these  last  in  memory  only  a 
few  seconds.  Aroused  through  every  new  percep- 
tion of  the  external  world,  which  psychically  dis- 
appears in  the  present,  the  chimpanzee  has  neither 
desire  nor  ability  to  give  thought  to  what  has  al- 
ready passed.  Although  it  is  true  that  the  ape  may 
show  typical  general  ideas,  it  causes  him  great 
trouble  to  effect  the  abstraction  even  of  definite 
and  important  characters  of  concrete  things,  for 
he  grasps  the  things  by  means  of  unimportant  fea- 
tures and  appears  incapable  of  isolating  the  charac- 
teristic features. 
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What  he  accomplishes  is  a  practical  generaliza- 
tion resulting  from  the  repeated  presentation,  as 
in  the  experiment,  of  the  several  important  fea- 
tures or  quahties  of  an  object.  It  seems  that  the 
practical  conclusions  arrived  at  are  based  on 
thoughtful  processes.  The  assemblage  of  characters 
from  which  aspects  are  gradually  disassociated 
and  given  importance  in  the  experiments  are  not 
used  as  premises  for  practical  conclusions.  The 
chimpanzee  is  compelled  to  execute  many  trials, 
some  unsuccessful,  but  finally  leading  to  the  solu- 
tion of  his  problem  and  to  skill,  before  he  is  able 
to  arrive  at  the  practical  conclusions  necessary  for 
adaptive  action.  So  far  as  demonstrated  in  this 
investigation,  loni's  behavior  shows  less  the  ele- 
ment of  foresight  (called  by  Kohler  "insight")  in 
the  sense  of  primitive  fore-weighing  or  forethought 
of  ends  sought  than  an  element  of  after-sight  or 
after-thought. 

This  anthropoid  ape  in  many  respects  stands 
next  to  man.  Apparently  the  last  word  has  by  no 
means  been  said :  it  must  be  left  to  future  investi- 
gators and  more  particularly  to  specialists  in  the 
psychology  of  animals  and  the  psychology  of  chil- 
dren. United  advance  in  these  branches  of  inquiry 
will  ultimately  decide  whether  the  important  dif- 
ferences, which  are  not  to  be  denied  between  the 
minds  of  the  highest  animals  and  the  most  primi- 
tive man,  appear  as  a  temporary  gap  in  our  knowl- 
edge or  as  a  far-yawning  chasm  which  can  never 
be  bridged.  (Yerkes  and  Petrunkevitch,  1925,  pp. 
106-107.) 

We  may  fittingly  conclude  this  summary 
examination  of  behavioral  indications  of 
processes  of  abstraction  and  generalization 
in  the  chimpanzee  by  stating  that  such 
complexly  conditioned  adaptive  activities 
are  very  imperfectly  known  because  rarely 
observed  by  trained  psychobiologists  and 
up  to  the  present  unanalvzed.  This  is  true 
despite  the  extreme  importance  of  the  sub- 
ject and  its  exceptional  interest.  We  may 
anticipate  that  in  the  near  future  we  shall 
progress  from  the  necessity  for  vague  de- 
scription of  such  adaptations  to  increasingly 
inclusive  and  accurate  accounts  of  explicit 
and  implicit  organic  response  and  its  con- 
ditions. Obviously  the  terms  abstraction, 
generalization,  inference,  are  themselves 
abstractions  which  demand  enrichment  by 
discovery  of  facts  and  perhaps  also  redefi- 
nition. 

According  to  available  and  reliable  data 
the  chimpanzee  is  much  closer  psychobio- 
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I()<j;ically  to  man  (ban  is  the  (^nbhon,  and 
closer  even  than  is  the  orang-outan.  Exten- 
sion of  knowledge  may  modify  this  conclu- 
sion, but  it  is  not  likely  to  lessen  consider- 
ably the  appearance  of  similarity  between 
chimpanzee  and  man.  Indeed  were  it  capa- 
ble of  speech  and  amenable  to  domestica- 
tion, this  remarkable  primate  might  quickly 
come  into  competition  with  low-grade 
manual  labor  in  human  industry.  Again  we 
wish  to  state  that  the  wealth  of  observa- 
tional data  on  the  chimpanzee  has  com- 
pelled selection  of  illustrative  materials,  the 
presentation  of  principles  of  method  and  of 
conspicuously  important  trends,  definite  or 
tentative  conclusions  and  inferences,  as 
contrasted  with  such  degree  of  completeness 
of  exposition  as  was  practicable  for  the  gib- 
bon and  the  orang-outan.  We  regret  this 
necessity  for  selective  treatment  of  the  sub- 
ject while  rejoicing  in  the  relative  abun- 
dance of  facts  and  the  superior  value  of  the 
literature  on  the  chimpanzee. 

Of  the  titles  included  in  the  general  bibli- 
ography those  which  follow  have  been  use- 
ful to  us  in  the  preparation  of  an  account 
of  the  life  of  the  chimpanzee:  von  Allesch 
(1921,  1921a),  Aschemeier  (1921,  1922), 
Barns  ( 1922,  Introd.;  1923),  Barr  (1797), 
Bartlett  (1885),  Bauman  (1923,  1926), 
Beddard  (1902),  Bergtold  (1926),  Bing- 
ham (1927,  1928,  1929),  Blair  (1920), 
Bloch  (1900),  Boitard  (1842),  Bolau 
(1877),  Bostock  (1911),  Bowdich  (1819), 
Brehm  (1873,  1922,  1922a),  Briffault 
(1927),  Broderip  (1835,  1838,  1849), 
Brown  (1879),  Buck  (1927),  Buffon  (1766, 
1789),  Burrell  (1923),  Calmette  (1924), 
Christy  (191 5),  Crisp  (1864),  Cuvry 
(1920),  Darwin  (1873),  Deniker  (1882), 
Descamps  ( 1920) ,  Dexler  (1921),  Drescher 
and  Trendelenburg  (1927),  Du  Chaillu 
(1859-61,  1861,  1867),  Duckworth  (1899, 
1915),  Duncan  (1877),  Egmont  (1923), 
Eismann  (1886),  Elliot  (1913),  Fick 
(1895a,  1926),  Figuier  (1870),  P^orbes 
(1894),  Fox  (1923,  1929),  Friedel  (1876), 
Friedenthal  (1914),  Furness  (1916),  Gar- 
ner (1896,  1900,  1905,  1910,  1919),  Gervais 


( 1854 ) ,  Giacomini  (  1897 ) ,  (iladden  (  1914) , 
Gray  (i86ia,  i86ib),  Gregory  (19 10, 
1927),    Griffith     (1827-35),  Griinbaum 

( 1902 )  , Griinbaum  and  Sherrington  (1903), 
Gudger  ( 1923) ,  Giissfeldt  (1879),  Haberer 
(1908),  Hagenbeck  (1909),  Haggerty 
(1910,  1913),  Hartmann  (1872,  1876, 
1885,  1886),  Heck  (1922),  Hemplemann 

(1926)  ,  Hermes  (1876),  Hirschlaff  (1905), 
Hobhouse  (1901),  Hollister  (1925),  Ho- 
nore  (1927),  Hornaday  (1903,  1904,  1922, 
1925),  Huxley  (1863),  Jardine  (1833), 
Jenks  (191 1 ),  Jennison  (191 5),  Kearton 
(1925,  1928),  Keith  (1896,  1899,  1912, 
1 9 14,  1923a),  Knauer  (1915),  Knottmerus- 
Meyer  (1928),  Kohler  (all  titles),  Kohts 
(1921,  1923,  1928),  von  Koppenfels  (1877, 
1881),  Kroeber  (1928),  Lang  (1924),  Les- 
son (1848),  Leyton  and  Sherrington 
(191 7),  Livingstone  (1875),  Lydekker 
(1897,  1904),  Marbe  (1916-17),  ^Vlartin 
(1836,  1841),  Matschie  (1904a,  1914, 
1919),  Mayer  (1851),  Meyer  (1881),  Mil- 
ler, G.  S.,  jr.  (1928),  Miller,  O.  T.  (1887- 
88),  Mitchell,  C.  P.  (1885),  Mitchell,  P. 
Chalmers  (1911,  1912,  1922),  Mitchell, 
P.  C,  and  Pocock  (1907),  Mivart  (1873), 
Mobius  (1867),  Mollison  (1908,  1910-11, 
1914-15),  Monboddo  (1774),  ^Montane 
(1915,  1916,  1928),  Xissle  (1872.  1876), 
Noack  (1887),  von  Oertzen  (1913),  Os- 
born,  A.  R.  ( 1912 ?) ,  Osborn,  H.  F.  (1915), 
Owen  (1849),  Passemard  (1927),  Pfungst 
(1912),  Pocock  (1906),  Priemel  (1908), 
Pycraft  (1914),  Reichart  (1884),  Reiche- 
now  (1920,  1921),  Rennie  (1838),  Reu- 
vens  (1889),  Romanes  (1889,  1889a),  Ro- 
mer  (1926),  Rothmann  (1904),  Rothmann 
and  Teuber  (191 5),  Rothschild  (1904), 
Royer  (1886),  Sanyal  (1892),  Savage  and 
Wyman  (1843-44),  Scherren  (1905), 
Schmidt  (1878),  Schultz  (1927),  Sclater 
(i889),Sheak  (1917, 1923, 1924),  Shepherd 
(1915,  1923),  Smith,  G.  E.  (1924),  Soko- 
lowsky  (1908,  1909,  1915,  1923),  Sonntag 
(192 1,  1923,  1924),  Spaeth  manuscript 
(1925),  Stiles  (1926),  Stiles  and  Orleman 

(1927)  ,    Temminck    (1835-41),  Terrier 

(1903)  ,   Tevis    (192 1 ),   Tilney  (1928), 
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Traill  (1821),  Tyson  (1699),  Ullrich 
(1919),  Walker  (1861),  Warwick  (1832), 
Waterton  (1870),  Witmer  (1909),  Yerkes 
(1925),    Yerkes    and    Learned  (1925), 


Yerkes  and  Petrunkevitch  (1925),  Yerkes 
and  Child  (1927),  Yerkes,  R.  M.  and  D.  N. 
(1928),  Youatt  (1835-36),  Zuckerman 
(1928). 


PART  V 

GORILLA 


GORILLA 


CHAPTER  THIRTY-ONE 

STRUCTURAL  APPEARANCE,  RACES,  DISTRIBUTION,  AND 
HABITAT  OF  GORILLA 


CREATURE  of  mystery,  the  gorilla 
long  played  hide  and  seek  in  the 
reports  of  hunters  and  naturalists. 
Even  now  the  name  holds  peculiar  fasci- 
nation because  imaginative  descriptions 
abound.  Relatively  rare,  inaccessible,  pow- 
erful, reputedly  dangerous,  difficult  to  cap- 
ture, and  untamable,  it  has  yielded  slowly 
to  human  curiosity.  For  centuries  rumors 
of  the  existence  of  such  a  huge  anthropoid, 
native  superstitions,  and  alarming  tales 
stirred  popular  and  scientific  interest. 
Scarcely  had  it  been  discovered  and  defi- 
nitely described  by  biologists  than  it 
achieved  extraordinary  importance,  for  the 
anatomist  Owen  recognized  it  as  man's 
nearest  of  kin  structurally  and  with  char- 
acteristic pains  indicated  the  changes  neces- 
sary to  transform  gorilla  into  man.  Because 
of  their  historical  value  and  very  consider- 
able interest  at  this  time  we  present  the 
eminent  anatomist's  views  in  his  own 
words. 

To  transmute  a  Gorilla  into  a  Man  the  chief 
steps  would  be  as  follows : — In  the  alimentary 
canal,  to  develope  the  mucous  membrane  of  the 
small  intestines  into  "valvulae  conniventes,"  and  to 
alter  the  proportions  as  to  length  of  the  small  and 
large  intestines.  To  abrogate  the  sexual  distinctions 
of  the  dental  system :  to  reduce  the  size  of  the 
teeth,  especially  in  relation  to  the  head;  to  reduce 
in  a  greater  degree  the  size  of  the  incisors,  and 
still  more  so  that  of  the  canines,  especially  in  the 
males,  so  as  to  bring  the  crowns  of  all  the  teeth  to 
the  same  level,  admitting,  and  being  followed  by, 
their  arrangement  in  a  continuous  unbroken  series ; 
to  alter  the  shape  of  the  canines  and  contiguous 
premolars,  and  to  slightly  modify  that  of  the 
crowns  of  the  other  grinding  teeth. 

In  the  nervous  system,  the  steps  in  transmuta- 
tion would  be  to  abrogate  the  law  of  the  early  ar- 
rest of  the  brain's  growth,  and  to  cause  it  to  pro- 


ceed, especially  in  the  cerebral  part,  with  the  gen- 
eral growth  and  development  of  the  frame,  though 
in  a  slower  ratio :  to  add  to  the  number  and  depth 
of  the  cerebral  convolutions,  and  to  modify  their 
disposition:  to  augment  the  size  of  the  corpus 
callosum,  both  absolutely  and  relatively  to  the 
cerebellum  and  medulla  oblongata:  to  expand  the 
cerebrum  in  all  directions,  and  especially  backward 
beyond  the  cerebellum,  so  as  to  define  a  "posterior" 
or  "post-cerebellar"  lobe:  to  extend  the  chief 
cerebral  cavity,  or  "lateral  ventricle,"  forward  be- 
yond the  corpus  striatum  into  an  "anterior  horn," 
and  backward  beyond  the  hippocampus  major 
into  a  "posterior  horn,"  answerable  to  the  cavity 
so  called  in  anthropotomy,  and  with  prominences 
corresponding  with  Tiedemann's  and  other  an- 
thropotomical  definitions  of  the  "hippocampus 
minor";  the  beginnings,  or  incipient  homologues, 
of  which  cavity  and  part  are  alone  present  in  the 
highest  Apes.  (Owen,  1865,  p.  51.) 

Working  as  a  contemporary  of  Owen, 
Wyman  (1850,  p.  43)  disagreed  with  the 
opinions  which  Owen  initially  published  in 
1849  and  from  his  observations  affirmed 
that  the  gorilla  is  morphologically  farther 
removed  from  man  than  is  the  chimpanzee. 
That  other  authorities  disagreed  with 
Owen's  ranking  of  the  gorilla  did  not  lessen 
the  presumptive  value  of  the  animal  as 
illuminator  of  human  history,  nor  seemingly 
did  the  evident  contradiction  of  Owen's 
opinions  by  the  reports  of  natives  and  of 
naturalists  concerning  the  mental  status  of 
the  ape. 

Even  now  many  authorities  accept  the 
gorilla  as  one  of  the  keys  to  primate  evolu- 
tion and  with  the  well-informed  layman 
note  that  fascinating  in  its  mysteriousness, 
interesting  because  of  its  positive  values, 
preeminently  important  as  object  of  science, 
this  king  among  the  anthropoid  apes  com- 
pels the  attention  even  of  those  who  reject 
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(he  idea  of  organic  evolution  and  are  re- 
pelled by  every  infrahuman  primate. 

HISTORICAL  RETROSPECT 
We  propose  now  to  give  a  resume  of  the 
history  of  knowledge  of  the  gorilla,  although 
in  so  doing  we  shall  do  little  more  than 
summarize  the  content  of  Chapter  4  (pp. 
27-35);  tell  of  early  or  peculiarly  impor- 
tant captive  specimens,  and,  finally,  char- 
acterize the  scientific  literature  and  thus 
endeavor  to  indicate  the  present  status  of 
our  knowledge. 

Our  historical  retrospect  suggests  three 
eras  of  knowledge:  the  prescientific  and 
mythical,  the  era  of  discovery  or  dawn  of 
knowledge,  and  the  period  of  increasingly 
exact  description.  Perhaps  in  supplementa- 
tion of  this  statement  we  should  predict  the 
early  dawn  of  a  still  more  significant  era; 
namely,  that  of  the  utilization  of  this  unique 
creature  as  an  experimental  subject  for  the 
promotion  of  biological  discovery,  inven- 
tion, and  other  varieties  of  constructive 
endeavor. 

As  prominent  points  of  reference  in  the 
prescientific  period  we  note  Hanno,  who  in 
the  fifth  century  B.C.  used  the  term  gorilla, 
but  probably  without  knowledge  of  the  ape 
which  we  so  call;  Battell,  who  in  1625  al- 
most certainly,  although  with  vagueness, 
described  the  creature;  Monboddo,  who  is 
thought  to  have  referred  to  it  in  1774,  and 
Bowdich,  whose  publication  in  18 19  marks 
the  transition  from  the  prescientific  era  to 
the  dawn  of  definite  knowledge.  We  have 
omitted  mention  of  the  great  naturalist 
Buffon,  for  although  he  was  acquainted 
with  the  creature  through  the  writings  of 
Battell,  he  unfortunately  confused  the  is- 
sue by  the  misapplication  of  names  and  thus 
for  decades  delayed  the  scientific  discovery 
and  exact  description  of  the  gorilla. 

It  was  in  1847  that  Savage  and  W'yman, 
by  their  joint  contribution,  discovered  this 
animal  to  the  scientific  world  and  estab- 
lished a  description  to  which  all  subsequent 
authors  have  carefully  referred.  Following 
them  Owen,  beginning  with  the  year  1848, 
made  numerous  contributions  to  knowledge 


of  the  ape,  and  finally  in  1865  published  a 
monograj)h  which  still  continues  to  be  a 
useful  reference.  Knowledge  of  the  crea- 
ture's mode  of  life  traces  also  through  Gau- 
tier-Laboullay  (letter  dated  1849,  published 
in  1858-61)  to  Du  Chaillu,  who  in  1861  by 
his  graphic,  if  perhaps  exaggerated,  descrip- 
tions of  the  experiences  of  a  hunter-natu- 
ralist awakened  the  interest  of  the  world.  In 
the  meantime,  in  France,  de  Blainville, 
Duvernoy  (1855-56),  and  finally,  Isidore 
(jeoffroy-Saint-Hilaire  (1858-61),  devoted 
themselves  to  the  study  of  specimens.  The 
latter,  like  Owen,  published  a  monographic 
account  of  the  animal  which  because  of  its 
historical  section  and  its  comprehensiveness 
is  of  continuing  usefulness.  We  may  appro- 
priately conclude  this  historical  review  by 
remarking  that  as  Savage  and  Wvman  her- 
alded the  discovery  of  the  gorilla,  so  Du 
Chaillu  exploited  it  and  through  his  popular 
books  and  lectures  made  familiar  to  tens 
of  thousands  of  persons  an  animal  which 
had  previously  been  know^n  to  only  a  few 
scientists  and  hunters. 

The  reader  who  wishes  to  acquaint  him- 
self more  intimately  and  thoroughly  with 
the  history  of  the  discovery  of  the  gorilla 
and  with  progress  toward  exact  knowledge 
thereof  will  find  the  following  chronologi- 
cal list  of  references  serviceable.  Gervais 
(1854),  1.  Geoffroy-Saint-Hilaire  (1858- 
61),  Du  Chaillu  (1861),  Gray  (i86ib, 
1861c),  Sanford  (1862),  Huxley  (1863), 
Reade  (1864),  Owen  (1865),"^  Bischoff 
(1867),  Bastian  (1873),  Burton  (1876), 
Hartmann  (1880),  Garner  (1896),  Lydek- 
ker  (1897),  Grabowsky  (1904),  Heck 
(1922),  Barns  (see  especially  preface  by 
Johnston,  1922),  Akeley  (1923,  1923a), 
Yerkes  ( 1927),  Maxwell  ( 1928) .  Burbridge 
(1928). 

The  facts  now  to  be  recounted  relative 
to  early,  or  for  other  reasons  famous,  cap- 
tive gorillas,  indicate  that  the  animal  is 
much  more  difficult  to  secure  and  maintain 
in  captivity  than  are  the  other  anthropoid 
apes ;  that  rarely  have  adult  specimens  been 
procured  alive  and  held  captive,  and  that 
in  all  probability  no  one  has  had  oppor- 
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tunity  to  study  the  full-grown  animal  ex- 
cept in  Africa.  It  would  be  idle  to  attempt 
a  complete  description  of  the  history  of 
living  captives.  We  shall  content  ourselves 
with  brief  mention  of  the  first  specimens  ex- 
hibited in  important  centers  of  civilization 
and  a  similarly  brief  account  of  the  few 
captives  which  have  figured  conspicuously 
as  exhibits  or  scientific  subjects. 

In  1855  there  was  shown  in  England  as 
a  chimpanzee  named  Jenny  an  ape  which 
was  subsequently  identified  as  a  young  go- 
rilla. It  is  known  in  the  literature  as  Womb- 
well's  gorilla.  The  first  description  which 
we  have  discovered  is  that  of  Waterton 
(1858,  pp.  62-67),  who  mistook  the  animal 
for  a  chimpanzee.  This  specimen,  which 
seemingly  was  the  first  living  gorilla  to 
reach  Europe  and  to  be  presented  as  an  ex- 
hibit, Waterton  tells  us,  continued  with  the 
menagerie  until  it  reached  Warrington 
where  "without  any  previous  symptoms  of 
decay,  Jenny  fell  sick  and  breathed  her 
last."  Further  information  about  this  first 
European  gorilla  may  be  found  in  Sclater 
(1877),  Keith  (1896),  Scherren  (1905), 
and  elsewhere.  Confusion  of  dates  appears, 
in  that  certain  authors  refer  to  the  animal 
as  exhibited  about  i860. 

The  second  European  specimen,  and  the 
first  to  be  exhibited  in  Germany,  apparently 
is  the  Falkenstein  gorilla  which  in  June, 

1876,  was  purchased  from  Dr.  Falkenstein 
by  the  Berlin  Aquarium  for  the  sum  of 
twenty  thousand  marks.  The  early  history 
of  the  individual  is  given  by  Falkenstein 
(1876,  1879),  and  the  first  account  of  its 
Hfe  in  Europe  is  given  by  Sclater  (1877). 
The  Falkenstein  gorilla  was  a  male  which 
when  received  in  Berlin  weighed  about 
thirty  pounds.  It  survived  until  November, 

1877,  having  spent  about  sixteen  months  in 
captivity. 

W^hat  appears  to  have  been  the  first  speci- 
men to  be  exhibited  in  France  is  described 
by  Milne-Edwards  (1884)  as  a  male  esti- 
mated as  about  three  years  of  age.  Presum- 
ably the  animal  arrived  in  Paris  in  1883. 
He  survived  for  a  short  time  (Keith,  1896, 
p.  26).  Concerning  his  disposition  Milne- 


Edwards  remarks  that  it  is  very  different 
from  that  of  the  chimpanzee  or  the  orang- 
outan,  the  creature  being  savage,  morose, 
and  brutal  (1884,  p.  959). 

Hornaday  in  1904  wrote  that  up  to  1903 
only  one  gorilla  had  been  landed  alive  in  the 


Fig.  119.  A  drawing  of  the  Wombwell  gorilla.  From 
Sclater,  1877,  Proceedings  of  the  Zoological  Society  of 
London. 

United  States,  and  it,  a  tiny  specimen,  lived 
for  only  a  few  days  after  arrival.  In  a  let- 
ter to  the  authors  dated  April  17,  1928, 
W.  Reid  Blair,  Director  of  the  New  York 
Zoological  Park,  writes: 

Sometime  in  1898  there  was  a  report  of  the  ar- 
rival of  a  baby  gorilla  in  Boston  but  it  is  my  im- 
pression that  this  animal  died  on  shipboard.  We 
have  no  record  of  its  having  reached  any  zoological 
garden  or  circus. 

Our  first  gorilla  was  a  female  about  two  and 
one-half  years  of  age,  which  was  brought  to  the 
Zoological  Park  by  R.  L.  Garner  in  igii.  It  was 
obtained  in  Equatorial  West  Africa.  When  it 
reached  here  on  September  23,  191 1,  it  was  in 
such  poor  physical  condition  that  it  died  on  Octo- 
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bcr  5  from  malnutrition  and  starvation.  It  was  34 
inches  in  height  but  weighed  only  25  pounds. 

Our  second  gorilla  was  the  female  "Dinah."  She 
reached  us  on  August  21,  1914,  and  died  on  July 
31,  191 5,  after  having  been  on  exhibition  in  the 
Zoological  Park  for  11  months  and  10  days.  She 
had,  however,  been  in  captivity  about  two  years, 
one  year  of  this  time  being  spent  in  Africa  where 
she  had  been  under  the  care  of  the  Society's  agent, 
the  late  Richard  L.  Garner.  The  cause  of  death  in 
this  case  was  malnutrition  and  rickets.  Dinah 
weighed,  on  November  15,  40^  pounds.  Her 
standing  height  was  three  and  one-half  feet  and 
the  extreme  spread  of  her  arms  and  hands  be- 
tween the  tips  of  the  middle  lingers  was  4'  25^". 
At  the  time  of  her  death  she  was  somewhat  emaci- 
ated and  weighed  somewhat  less  than  forty  pounds. 
We  judge  that  she  was  four  years  old  at  the  time 
of  death. 

The  wide  spacing  of  the  dates  of  these 
several  first  specimens  in  different  coun- 
tries is  at  once  surprising  and  we  beheve 
indicative  of  the  peculiar  difficulties  which 
were  experienced  in  maintaining  captives. 
The  literature  contains  references  to  a  score 
or  more  of  attempts  which  were  made  be- 
tween i860  and  1890  to  import  exhibition 
specimens.  That  the  situation  is  changing 
in  the  direction  of  increased  success  in  keep- 
ing captive  gorillas  is  very  definitely  indi- 
cated by  the  facts  concerning  more  recent 
and  at  the  same  time  conspicuously  impor- 
tant specimens  which  we  now  relate. 

Among  the  so-called  famous  captive  go- 
rillas the  Breslau  specimen  "Pussi"  takes 
first  place  chronologically  and  also  in 
length  of  life  in  captivity.  By  Grabowsky 
(1904)  we  are  informed  that  she  was  pur- 
chased in  Liverpool  in  September,  1897, 
being  then  about  four  years  old  and  weigh- 
ing thirty-one  and  one-half  pounds.  In  Au- 
gust, 1904,  she  weighed  sixty-six  pounds. 
When  Pussi  died  in  October,  1904,  she  had 
been  seven  years  in  captivity.  We  shall  have 
occasion  to  refer  to  various  observations 
made  on  this  specimen. 

In  December,  1906,  a  young  male  gorilla 
was  obtained  for  exhibition  in  Dublin,  but 
it  survived  only  a  few  weeks.  A  young  fe- 
male was  obtained  from  the  Gaboon  in 
January,  19 14.  This  specimen,  which  was 
given  the  name  Empress,  died  in  May,  191 7, 
after  a  period  of  three  years,  four  months, 


in  Dublin.  A  scientifically  valuable  account 
of  the  subject  is  given  by  Carpenter  ( 1917). 

John  Daniel,  or  Johnny  Gorilla,  is  the 
name  of  a  s[)ecimen  which  was  kept  in  Lon- 


Fig.  120.  "John  Daniel,"  the  Cunningham  specimen  of 
G.  gorilla  mounted.  Courtesy  American  iluseum  of  Natu- 
ral History. 


don  by  Miss  Cunningham  from  19 18  until 
192 1.  Because  of  its  rapidly  increasing  size 
and  strength  it  was  then  sold  to  an  Ameri- 
can circus.  It  died  in  Xew  York  soon  after 
its  arrival  there  in  April,  192 1  (Cunning- 
ham, 1921). 

Another  specimen  of  West  African  go- 
rilla, for  so  far  as  we  know  all  of  the  cap- 
tives which  we  have  mentioned  are  from 
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the  West  Coast  of  Africa,  was  obtained  by 
Miss  Cunningham  in  1923.  To  this  animal 
she  gave  the  name  Sultan,  although  when 
exhibited  in  the  United  States  in  1924  it 
was  known  also  as  John  Daniel  II.  Like 


Fig.  121.  The  Cunningham  gorilla  "Sultan"  or  "John 
Daniel.  II."  A  young  male  G.  gorilla.  Courtesy  of  Alyse 
Cunningham  and  Thomas  Fall,  photographer. 


John  Daniel,  his  predecessor,  Sultan  for 
some  years  continued  in  excellent  health 
and  increased  rapidly  in  size.  At  various 
times  he  was  exhibited  in  London  and  on 
the  Continent  as  well  as  in  the  United 
States.  He  died  in  London  in  1927  (au- 
thors' notes). 

In  the  fall  of  1925,  the  American  hunter 
Ben  Burbridge  brought  into  New  York  the 
first  specimen  of  mountain  gorilla  {Gorilla 
beringei)  to  be  brought  alive  to  the  United 
States  (Yerkes,  1927).  As  far  as  we  have 
been  able  to  discover,  Burbridge  brought 
the  first  living  specimens  of  this  species  of 
gorilla  to  Europe.  In  1922  he  delivered  a 
young  male  to  the  Belgian  Zoological  Gar- 
den in  Antwerp,  and  in  1925,  on  his  way 
to  the  United  States  with  the  specimen 
named  Congo,  he  left  at  Antwerp  a  second 


young  male.  We  are  informed  that  the  Ant- 
werp specimens  died  within  a  few  months 
of  arrival.  Congo,  a  female,  whose  age  when 
captured  was  estimated  as  approximately 
four  years,  was  kept  near  Jacksonville, 
Florida,  from  October,  1925,  until  March, 

1927.  She  was  then  transferred  to  Sarasota, 
Florida,  where  she  has  since  been  kept  by 
Mr.  John  Ringling.  At  the  date  of  writing 
she  has  been  in  this  country  about  two 
years,  and  throughout  that  period  has  con- 
tinued in  excellent  health  and  has  grown 
steadily  and  rapidly.^ 

During  the  years  1927-28  at  least  five  in- 
fant gorillas  from  West  Africa  w^ere  brought 
into  the  United  States.  One,  which  we  shall 
later  refer  to  as  "Bamboo,"  was  purchased 
for  the  Philadelphia  Zoological  Garden.  He 
has  been  exhibited  for  more  than  a  year,  at 
the  date  of  writing,  and  continues  to  thrive. 
The  National  Zoological  Park  has  a  speci- 
men; the  New  York  Zoological  Park  an- 
other, and  two  individuals  are  known  to 
have  died. 

The  information  concerning  captive 
specimens  which  we  have  presented  above 
has  been  drawn  chiefly  from  the  following 
list  of  references.  The  interested  reader 
may,  if  he  so  desires,  obtain  more  details 
and  also  knowledge  of  additional  specimens 
by  consultation  of  the  references.  Waterton 
(1858),  Duncan  (1877),  Sclater  (1877), 
Milne-Edwards  (1884),  Deniker  (1891), 
Hermes  (1892),  Keith  (1896),  Lydekker 
(1897),  Grabowsky  (1904),  Hornaday 
(1904),  Scherren  (1905),  Carpenter 
(191 7),  Cunningham  (1921),  Heck 
(1922),  Lankester  (1922),  Barns  (1922, 
1923),  Yerkes  (1927,  1927a,  1928),  Bur- 
bridge (1928). 

Certain  interesting  characteristics  of  in- 
formation concerning  the  gorilla  appear  in 
the  literature.  Up  to  1877  the  records  indi- 
cate persistent  tendency  toward  confusion 
of  the  animal  with  other  types  of  anthropoid 
ape.  Subsequent  to  that  date  the  genus  was 
definitely  established  and  discussion  of  spe- 

1  Congo  died  at  Sarasota  in  April,  1928  (Yerkes, 

1928,  p.  79). 


386 


A  STUDY  OF  ANTHROPOID  LIFE 


cies,  races,  and  varieties  be^^nn  to  appear. 
Knowledge  accumulated  slowly  and  super- 
stitions persisted.  From  i860  the  anatomy 
of  the  organism  became  increasingly  well 
known,  whereas  concerning  mode  of  life  or 
natural  history  relatively  little  was  known 
prior  to  Du  Chaillu's  publication  in  1861. 
Since  that  date,  study  of  the  life,  as  con- 
trasted with  the  structure,  of  the  gorilla  has 
made  surprisingly  little  headway.  The  psy- 
chobiology  of  the  ape  continues  to  be  practi- 
cally unknown,  and  despite  its  biological 
uniqueness  the  gorilla  has  seldom  been  used 
as  an  experimental  object. 

There  is  a  far  greater  abundance  of  litera- 
ture on  the  life  of  the  gorilla  than  on  that 
of  the  gibbon  and  orang-outan,  although 
less  than  for  the  chimpanzee.  The  materials 
of  our  present  chapters  are  based  mainly  on 
the  contents  of  approximately  one  hundred 
and  seventy  references.  But  of  these  not 
more  than  a  score  present  signally  impor- 
tant contributions  to  or  accounts  of  the  life 
of  the  ape. 

Natural  histories,  prior  to  the  writings 
of  Buffon,  fail  to  mention  the  gorilla,  and 
in  the  works  of  the  latter  there  is  meager 
and  uncertain  description,  with  occasional 
confusion  of  the  types  of  anthropoid  ape 
then  known.  The  notable  books  of  Rennie 
(1838)  and  Martin  (1841),  which  we  have 
so  often  referred  to  in  our  descriptions  of 
the  life  of  the  gibbon,  orang-outan,  and 
chimpanzee,  contain  no  mention  of  the  go- 
rilla. The  first  general  naturalistic  descrip- 
tion of  which  we  have  knowledge  is  found 
in  Gervais  (1854).  But  of  far  greater  im- 
portance historically  and  as  assemblages  of 
useful  information  are  the  monographs  of 
I.  Geoffroy-Saint-Hilaire  (1858-61)  and  of 
Owen  (1865).  For  the  reader  who  with 
minimum  effort  would  acquire  a  fairly  in- 
clusive, if  not  complete  and  detailed,  pic- 
ture of  the  life  of  the  animal,  the  most  use- 
ful recent  publications  are  those  of  Reiche- 
now  (1920),  Heck  (1922),  and  Yerkes 
(1927,  1927a,  1928).  Of  these  the  first  is 
primarily  an  original  contribution  to  the 
natural  history  of  the  wild  animal ;  the  sec- 
ond, an  inclusive  general  description  of 


mode  of  life;  and  the  thirrl,  an  account  of 
the  psychobiolf)gical  characteristics  of  a 
mountain  gorilla. 

STRUCTURAL  CHARACTERS 
Largest  and  most  powerfullv  built  of  all 
existing  anthropoid  apes,  the  gorilla  is 
readily  distinguishable  from  the  other  types 
by  its  greater  size,  shorter  arms,  and  larger 
nose. 

The  Gorilla  may  be  distinguished  in  life  from 
the  Chimpanzee  by  its  sullen,  untamable,  ferocious 
nature;  its  long  nasal  bones  descending  far  below 
the  level  of  the  infra-orbital  margin ;  its  great  alar 
nasal  folds  running  to  the  margin  of  the  upper  lip ; 
its  great  peculiar  molar,  premolar,  and  canine 
teeth;  its  broad,  short,  thick  webbed  hands  and 
feet;  its  long  heel  and  the  great  length  of  its 
upper  arm  with  the  smaller  development  of  the 
forearm.  (Keith,  1899,  p.  312.) 

The  striking  features  of  configuration  are 
its  large,  strongly  built  body,  with  immense 
chest,  broad  back,  huge  shoulders,  pro- 
truding abdomen,  heavy  arms  reaching 
somewhat  below  the  knees,  stout  legs,  and 
characteristics  of  head  and  feature.  Quite 
evidently  it  is  built  for  strength  rather  than 
speed,  for  life  on  the  ground  rather  than  in 
the  trees,  and  although  the  inference  is  not 
wholly  justified  by  appearances,  they  at 
least  suggest  specialization  in  brawn  in- 
stead of  brain.  The  tempo  of  gorilla  life 
appears  to  be  much  slower  than  that  of  the 
gibbon  and  chimpanzee,  and  its  reactions 
are  relatively  slow. 

In  lieu  of  satisfactorv  data  on  size, 
strength,  and  vitality,  we  discover  in  the 
literature  guesses,  estimates,  and  in  a  few 
instances  reliable  measurements.  Analysis 
and  evaluation  of  the  data  justify  the  ten- 
tative statement  that  in  height  the  adult 
gorilla  may  range  from  five  to  six  feet,  in 
weight  from  two  to  four  hundred  pounds, 
in  accordance  with  sex  and  variety.  For  a 
large  male  specimen  of  Gorilla  beringei 
Barns  (1922,  p.  87)  gives  the  weight  as  ap- 
proximately 450  pounds;  standing  height, 
63^  inches;  span  of  arms,  90  inches;  chest 
girth,  61  inches;  forearms,  16^  inches; 
length  of  foot,  12  inches;  and  length  of 
hand,  10  inches.  The  same  author,  com- 
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menting  on  report  of  a  nine-foot  gorilla, 
remarks : 

I  am  quite  certain  that  these  splendid  apes  never 
attain  a  standing  height  of  more  than  7  feet — if 
that !  The  largest  one  shot  by  the  writer  measured 
6  feet  2  inches  from  heel  to  crown,  and  I  beheve 
it  to  be  a  record  measurement.  The  girth  of  chest 
sometimes  reaches  to  a  little  over  60  inches.  The 
span  (and  reach)  of  the  tremendous  arms  is  very 
great,  8  feet  being  quite  usual  in  a  fine  male, 
whilst  the  forearm  and  biceps  may  reach  to  19 
inches.  (Barns,  1923,  p.  131.) 

Barns's  estimate  of  weight  is  questioned 
by  Akeley,  who  reports  that  his  measure- 
ments for  a  large  male  of  the  same  species 
which  actually  weighed  360  pounds  are 
greater  than  those  given  by  Barns  for  the 
specimen  whose  weight  approximated  450 
pounds  (Akeley,  1923a,  p.  441). 

Useful  as  aid  to  visualization  is  the  fol- 
lowing comparison  of  Akeley 's  360-pound 
specimen  with  the  pugilist  Dempsey: 

Although  not  so  tall  as  Dempsey,  the  gorilla 
weighs  nearly  twice  as  much,  and  his  arms  are 
longer  and  more  powerful.  But  his  legs,  on  the 
other  hand,  are  much  shorter.  Unquestionably  a 
well-developed  man  can  travel  both  faster  and 
farther  than  a  gorilla.  (Akeley,  1923,  p.  232.) 


Gorilla 

Dempsey 

Height     .     .  . 

.     .    5  ft.  7^  in. 

6  ft.  I  in. 

Weight     .     .  . 

360  lbs. 

188  lbs. 

Chest  .... 

62  in. 

42  in. 

Upper  arm  . 

.     .            18  in. 

16^4  in. 

Reach 

.     .            97  in. 

74  in. 

Calf  .... 

•     .  iSMin. 

1 5/4  in. 

The  following  statement  relative  to  racial 
differences  and  variability  of  height  is 
quoted  from  Rothschild  (1923,  p.  177): 

Adult  males  of  the  three  well-defined  races  vary 
in  height  from  5  ft.  to  6  ft.,  and  there  is  no  speci- 
men preserved  over  6  ft.  in  height,  but  in  the 
"Illustration"  for  February  14th,  1920,  p.  129,  is  a 
photograph  of  a  gorilla  9  ft.  4  in.  in  height,  accord- 
ing to  M.  Villars-Darasse,  and  the  photograph  cer- 
tainly shows  a  gigantic  animal.  This  individual  is 
said  to  have  been  killed  in  the  Forest  of  Bambio, 
Haute-Lobaze. 

Additional  data  and  discussion  thereof 
maybe  found  in  Hartmann  (1885,  p.  236), 
Friedenthal  (1914,  p.  74),  Aschemeier 
(1921,  pp.  91-92),  Heck  (1922,  p.  679), 


Schultz  (1927,  pp.  17-18),  and  elsewhere. 
Evidently  the  adult  gorilla,  irrespective  of 
sex,  species,  or  race,  is  an  immense  creature, 
many  times  exceeding  the  gibbon  in  weight 
and  height,  and  perhaps  on  the  average 
nearly  twice  as  heavy  as  either  the  orang- 
outan  or  chimpanzee. 

Descriptions  agree  in  attributing  to  the 
gorilla  extraordinary  muscular  power.  There 
are  many  hunters'  tales  which  suggest  that 
both  relatively  and  absolutely  the  strength 
of  the  animal  is  much  greater  than  that  of 
any  other  anthropoid  ape  and  probably  sev- 
eral times  that  of  man.  It  would  be  idle  to 
quote  or  even  to  cite  instances  of  the  tearing 
off  of  Hmbs  of  trees,  the  breaking  of  saplings 
or  of  sizable  sticks,  the  bending  of  gun- 
barrels,  and  like  evidences  of  the  muscular 
power  of  individuals  enraged  by  pursuit  or 
injury.  It  is  significant  that  the  only  meas- 
urements available  support  the  impressions 
of  hunter-naturalists  in  indicating  in  the 
gorilla  much  greater  strength  relative  to 
weight  than  in  man. 

With  a  rope  arranged  so  that  the  subject 
pulled  against  a  spring  balance  in  an  effort 
to  obtain  desired  food,  Yerkes  obtained 
crude  measurements  of  the  strength  of  arm 
in  a  female  whose  age  was  estimated  as  four 
to  five  years  and  whose  weight  was  sixty- 
five  pounds.  Working  with  both  arms,  feet 
braced,  the  subject  pulled  one  hundred  and 
sixty  pounds.  A  year  later,  with  body  weight 
of  one  hundred  and  twenty-eight  pounds,  a 
pull  of  two  hundred  and  forty  pounds  was 
recorded,  but,  as  the  observer  remarks,  this 
was  without  maximal  effort  (Yerkes,  1927, 
pp.  14,  82;  1927a,  pp.  384-385).  It  is  esti- 
mated that  this  performance  on  the  part  of 
the  young  gorilla  indicates  a  strength  of 
arm  not  less  than  two  or  three  times  the 
human. 

Of  the  vitality  or  tenacity  of  life  in  this 
great  ape  little  can  be  learned  from  search 
of  the  literature.  There  are  many  references 
to  inability  of  the  creatures  to  withstand 
captivity  and  also  a  few  conflicting  state- 
ments about  resistance  to  injury  or  suc- 
cumbing to  gunshot  wounds.  One  may  not 
legitimately  infer  from  the  information  that 
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Fig.  122.  A  group  of  mountain  gorillas  mounted  by  Carl  Akeley.  Courtesy  American  ^luseum  of  Natural  History, 


the  gorilla  differs  greatly  from  the  other 
great  apes  in  endurance,  vitality,  or  ability 
to  withstand  dangerous  injury. 

Recurring  to  appearance  or  configuration, 
we  would  note  that  there  is  characteristi- 
cally a  heavy  coat  of  hair,  which  occasion- 
ally on  the  back  or  limbs  mav  attain  a 
length  of  at  least  ten  centimeters.  In  the 
adult  the  face,  palms,  soles,  and  often  the 
upper  portion  of  the  chest,  are  bare  or  carry 
small,  inconspicuous  growth  of  hair.  Tn 


color  the  hair  varies  somewhat  with  race, 
age,  and  sex;  commonly  it  is  black,  but  it 
tends  to  become  lighter  with  age.  and  there 
is  authoritv  for  the  statement  that  in  many 
specimens  the  hairs  normally  carry  at  their 
tip,  and  also  at  their  base,  rings  of  white. 
The  male,  bevond  maturity,  becomes  light 
or  white-backed,  and  in  some  specimens  the 
hair  of  the  head  appears  rufous.  For  service- 
able descriptions  of  the  structure,  general 
appearance,  and  distribution  of  the  hair  we 
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would  refer  to  Fritsch  (191 8),  Heck  (1922, 
p.  679),  and  Schultz  (1927,  pp.  20-22). 

On  the  authority  of  natives,  albinism,  or 
at  least  the  occurrence  of  white  or  light- 
coated  specimens,  is  reported  by  Ford 
(1852-53,  p.  31),  and  Garner  (1896,  pp. 
208-211)  remarks: 

A  white  trader  living  on  this  lake  claims  to 
have  seen  a  gorilla  which  was  perfectly  white.  It 
was  seen  on  the  plain  near  the  lake.  It  was  in 
company  with  three  or  four  others.  It  was  thought 
to  be  an  albino,  but  in  my  opinion  it  was  only  a 
very  aged  specimen  turned  grey.  A  few  of  them 
have  been  secured  that  were  almost  white.  It  is 
not,  however,  such  a  shade  of  white  as  would  be 
found  in  an  animal  whose  normal  colour  is  white. 
I  cannot  vouch  for  the  colour  of  this  ape  seen  on 
the  plain,  but  there  must  have  been  something 
peculiar  in  it  to  attract  so  much  attention  among 
the  natives. 

The  color  of  the  skin  also  is  typically 
black,  although  there  are  variations  toward 
brown  and  steel  gray,  related  possibly  to 
species  but  certainly  also  to  age  and  cli- 
matic and  nutritional  circumstances.  It  is 
established  that  sweat  glands  exist  in  the 
skin  of  at  least  certain  portions  of  the  body, 
and  it  has  been  noted  by  several  observers 
that  the  perspiration  has  a  strong  and  pe- 
culiar odor  unlike  that  of  any  other  anthro- 
poid ape. 

The  gorilla  [says  Aschemeier  (1922,  p.  177)] 
has  an  odor  almost  as  characteristic  and  promi- 
nent as  its  terrific  yell.  To  describe  this  odor  is 
quite  impossible.  It  is  pungent,  and  smells  a  bit  like 
rubber.  Often  while  walking  along  we  would  sud- 
denly detect  the  odor  of  the  gorilla,  and  on  inves- 
tigation find  where  the  animals  had  passed  or  had 
stopped  to  eat. 

They  emit  a  rather  pronounced  musk- 
like odor,  a  little  similar  to  that  of  certain 
negresses,  but  it  is  not  disagreeable,  is  the 
statement  of  Petit  (1920).  Whereas  the 
statements  of  Aschemeier  and  Petit  un- 
doubtedly refer  to  the  West  Coast  gorilla, 
the  existence  of  peculiar  odor  is  affirmed 
also  in  the  case  of  the  Central  African  or 
mountain  gorilla  by  Burbridge  (1928,  p. 
279)  and  by  Yerkes  (1927,  p.  15),  whose 
description  of  a  captive  immature  female 
G.  beringei  includes  the  following: 

Sweat   glands   apparently   are  numerous  and 


widely  distributed,  for  drops  of  perspiration  were 
frequently  observed  on  the  extremities  as  well  as 
on  the  head  and  face.  The  secretion  has  a  pro- 
nounced odor  which  by  certain  observers  is  said 
to  be  similar  to  that  of  the  Negro.  The  writer  has 
not  been  able  to  confirm  the  latter  observation. 

The  head  of  the  gorilla  is  relatively  large, 
the  brow  and  chin  somewhat  receding,  de- 
spite the  large  supra-orbital  ridges  and  the 
heavy  lower  jaw.  The  ears  are  small,  set 
close  to  the  head,  and  more  closely  resemble 
the  human  than  do  those  of  any  other  ex- 
isting anthropoid.  The  eyes  are  relatively 
large,  deep-set,  and  in  color  range  from  light 
to  very  dark  brown.  By  reason  of  its  size 
and  peculiar  conformation,  the  nose  is  the 
conspicuous  as  well  as  central  feature.  It 
has  a  long  bone,  a  conspicuous  bridge,  and 
at  its  base  flattens  into  a  large  triangle,  the 
wings  of  which  merge  into  the  upper  lip. 
The  nostrils  are  very  large.  Partly  because 
of  the  configuration  of  the  nose,  the  upper 
lip,  although  large  and  full,  is  relatively 
short.  The  lower  lip  is  short  and  thick.  It 
seldom  is  protruded  as  by  the  chimpanzee. 
The  mouth  is  large.  Because  of  the  large 
tusk-like  canines  the  teeth  of  the  adult  go- 
rilla are  conspicuous. 

Chiefly  because  of  its  relatively  short 
neck  and  the  limitations  of  head  move- 
ment, the  appearance  of  the  gorilla  is  often 
likened  to  that  of  the  bear.  In  the  adult  of 
the  genus  there  is  no  obvious  line  of  demar- 
cation between  head  and  trunk;  instead,  a 
continuous  curve  appears.  Peculiar  also  to 
this  type  of  anthropoid,  possibly  even  to  cer- 
tain races,  and  probably  most  pronounced 
in  the  old  males,  is  the  so-called  head  crest. 
In  females  of  the  genus  it  is  little  more  than 
a  ruff  or  ridge  of  hair  on  the  back  of  the 
head,  which  at  times  becomes  erect.  In  the 
male,  however,  it  is  much  larger  and  appar- 
ently results  from  the  growth  of  subcutane- 
ous tissue  over  the  occipital  region.  Our 
present  information  limits  this  structure  to 
G.  beringei,  in  the  males  of  which  it  is 
very  conspicuous. 

Laryngeal  sacs,  which  in  earlier  chapters 
have  been  described  as  of  peculiar  interest 
in  the  orang-outan,  occur  also  but  in  less 
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marked  developinent  in  the  (gorilla.  On  the 
authority  of  Denikerand  Hoiilart  (r886,  p. 
57),  it  may  be  stated  that  two  laryngeal 
sacs,  often  unequal  in  size,  one  on  either 
side,  occur  in  the  adult  gorilla. 

Much  attention  has  been  given  to  the 
structure  and  proportions  of  the  arms  and 
legs,  hands  and  feet,  fingers  and  toes,  for 
all  things  considered  they  appear  more 
closely  to  approach  the  human  characters 
than  do  those  of  any  other  primate.  The 
arm,  shorter  than  in  other  anthropoids,  ex- 
tends somewhat  below  the  knees.  It  is  longer 
than  the  human,  absolutely  and  also  in  pro- 
portion to  the  length  of  leg.  Schultz,  who  has 
published  the  most  significant  comparative 
study  of  growth  and  physical  measurements 
in  the  great  apes  and  man,  from  his  data 
concludes  that  in  at  least  one  form  of  go- 
rilla the  forearm  is  relatively  as  short  as  in 
man,  whereas  in  this  respect  the  chimpan- 
zee, orang-outan,  and  gibbon  are  far  re- 
moved from  man,  since  in  them  its  length 
approaches  or  even  surpasses  that  of  the 
upper  arm  (1927,  p.  35).  The  morphologists 
inform  us  that  the  gorilla  hand  is  broader, 
the  fingers  relatively  shorter  and  heavier 
than  in  other  anthropoids,  and  the  entire 
structure  relatively  less  suitable  for  arboreal 
life. 

Despite  the  sketchiness  and  utter  inade- 
quacy of  this  characterization  of  gorilla  ap- 
pearance and  physique,  we  must  proceed, 
after  citation  of  morphological  sources,  with 
our  exposition  of  psychobiological  facts. 

The  following  authorities  and  publica- 
tions represent  preeminently  useful,  early 
and  late,  general  accounts  of,  or  signally 
important  contributions  to,  the  morphology 
of  the  gorilla.  The  reader  who  wishes  to 
acquaint  himself  fully  with  the  pertinent 
morphological  literature  will  discover  in  the 
publications  of  these  several  authorities  an 
exhaustive  bibliography  as  well  as  an  in- 
valuable array  of  facts.  Duvernoy  (1855- 
56),  a  comparative  treatise;  Owen  (1865), 
historical  and  general;  Broca  (1869),  nerv- 
ous system  primarily;  Hartmann  (1880, 
1885),  general;  Ehlers  (i 881),  comparative 
morphology  of  gorilla  and  chimpanzee; 


Keith  (1896),  synopsis  of  morphological 
literature  to  date,  and  bibliography;  Sonn- 
tag  (1924),  summary  description  of  the 
morphology  of  the  great  apes,  and  bibli- 
ography; Schultz  (1927),  a  comparative 
study  of  growth  and  physical  measurements 
in  the  great  apes,  with  bibliography  which 
importantly  supplements  those  of  Keith  and 
Sonntag. 

SPECIFIC  AND  OTHER  VARIATIONS 
The  psychobiologist  is  necessarily  inter- 
ested in  structural  characters  or  variations 
which  condition  behavior.  There  is  little  in- 
deed to  suggest  specific  behavioral  differ- 
ences in  the  genus  gorilla,  but  nevertheless 
it  would  be  inexcusable  to  neglect  in  this 
connection  examination  of  the  findings  and 
opinions  of  specialists  in  the  field  of  classifi- 
cation and  also  of  those  morphological  va- 
riations which  are  correlated  with  age.  sex, 
or  individuality,  although  not  necessarily 
specific.  Reichenow,  a  preeminently  impor- 
tant contributor  to  the  natural  history  of 
the  gorilla,  from  his  experience  remarks  that 
although  gorillas  observed  in  different  re- 
gions did  not  vary  noticeably  in  biological 
respects,  it  is  not  legitimate  to  assume  that 
there  are  no  significant  behavioral  differ- 
ences, and,  he  continues,  ''a  comparison  of 
my  findings  in  respect  to  the  manner  in 
which  the  gorilla  builds  his  camp  shows 
noteworthy  differences  from  the  accounts  of 
such  trustworthy  observers  as  Koppenfels 
and  Oertzen"  (Reichenow,  1920,  p.  3). 

Survey  of  the  taxonomic  literature  on  the 
genus  gorilla  reveals  three  periods  which 
differ  markedly  in  the  nature  of  interest  and 
the  trend  of  contribution  and  opinion.  The 
first  of  these  epochs,  dating  from  the  dis- 
covery of  the  ape  to  science  in  1847 
continuinor  for  nearly  fifty  years,  is  marked 

o  ... 

by  general  acceptance  of  the  genus  and  ab- 
sence of  definite  knowledge  of  the  existence 
of  well-marked  species.  In  his  Hand-book  to 
the  Primates  Forbes  in  1894  (II,  180)  de- 
scribes Gorilla  gorilla  as  the  single  species 
of  the  genus. 

The  second  period  is  marked  by  activity 
of  French,  German,  and  English  taxono- 
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mists  in  the  discovery^  or  perhaps  descrip- 
tive creation,  of  species  and  varieties.  In 
the  midst  of  the  era  appeared  Elliot's  Re- 
view of  the  Primates,  in  which  are  described 
(1913,  III,  206  ff.)  two  species,  G.  gorilla 
and  G.  beringeri  (properly  beringei),  and 
four  subspecies:  matschie,  diehli,  jacobi, 
and  castaneiceps.  Elliot's  dissatisfaction 
with  the  status  of  taxonomic  information  is 
manifest,  for  he  writes: 

There  have  been  a  number  of  species  and  races 
described  at  various  times,  on  what  must  be 
considered  as  very  inadequate  material,  for  it  is  not 
easy  to  secure  specimens  in  sufficient  numbers  and 
of  various  ages,  to  obtain  the  necessary  knowledge 
of  the  coloring  of  the  pelage  from  infancy  to  old 
age,  and  also  the  differences  which  may  exist 
caused  by  the  sex  of  the  individual.  A  number  of 
the  races,  accepted  at  present,  rely  mainly  if  not 
entirely  for  their  distinctive  characters  on  the 
color  of  their  pelage  and  its  method  of  distribution, 
but  this  may  be  caused  entirely  by  the  age  of  the 
individual,  and  it  appears  to  be  the  general  opinion 
of  those  who  have  had  any  experience  with  the 
wild  Gorilla,  that  the  older  the  male  is  the  grayer 
he  becomes,  until,  if  he  lives  long  enough,  he  is 
almost  entirely  gray,  being  then  in  a  pelage  re- 
sembhng  that  of  the  very  adult  specimen  in  the 
Berlin  Museum  from  Mokbe,  southern  Cameroon. 
It  will  require  a  large  series  of  examples  from 
youth  to  old  age  to  exhibit  the  changes  that  take 
place  during  life,  before  this  can  be  definitely  as- 
certained, and  the  distinctive  value  of  the  present 
accepted  races  can  only  then  be  decided.  (1913,  III, 
209.) 

It  was  during  this  period  that  the  Ger- 
man systematist  Matschie  industriously 
added  to  the  steadily  growing  list  of  spe- 
cies and  subspecies,  races,  or  varieties.  As 
one  reviews  the  several  publications  of  this 
observer  he  comes  to  feel  that  to  Matschie, 
wherever  a  few  gorilla  specimens  were 
brought  together,  there  appeared  the  possi- 
bility of  discovering  a  variant  worthy  of  a 
new  name.  It  was  in  1903  that  Matschie 
established,  on  the  basis  of  a  specimen 
killed  on  the  western  border  of  German 
East  Africa  by  Captain  von  Beringe,  the 
species  Gorilla  beringei.  In  this  connection 
it  is  important  to  note  that  even  by  Mat- 
schie himself  the  specific  name  is  sometimes 
spelled  beringeri  and  sometimes  beringei. 
This  has  resulted  in  confusion,  since  many 


authors  have  followed  the  incorrect  usage, 
beringeri.  We  have  attempted  to  use  be- 
ringei, obviously  the  correct  designation, 
consistently.  In  1904  Matschie  lists  as  spe- 
cies. Gorilla  castaneiceps,  G.  beringei,  and 
G.  diehli;  a  publication  in  1905  adds  to  the 
list  matschiei  and  jacobi,  and  in  19 14, 
graueri.  Thus  the  work  continued  through- 
out the  life  of  this  investigator,  species  and 
subspecies  being  created  endlessly. 

The  transition  to  the  third  period  men- 
tioned above,  during  which  opinion  came  to 
favor  a  single  species,  with  racial  variants, 
is  marked  by  Rothschild's  description  of 
the  species  and  four  geographical  races: 
Gorilla  gorilla  ( Gaboon ) ;  Gorilla  gorilla 
matschiei  (South  Cameroons) ;  Gorilla  go- 
rilla jacobi  (West  Central  Cameroons) ; 
Gorilla  gorilla  diehli  (North  and  Central 
Cameroons) ;  Gorilla  gorilla  berengeri  (Ki- 
runga,  German  East  Africa). 

It  may  appear  ridiculous  to  some  that  the  Go- 
rillas of  the  Cameroons  should  be  divided  into  3 
races,  but  I  must  remind  my  readers  that  these 
large  Apes,  like  the  Orangs,  probably  cannot  swim 
and  therefore  these  races  are  separated  and  en- 
tirely isolated  by  the  large  rivers.  (Rothschild, 
1906,  p.  466.) 

This  author  further  confirms  and  sup- 
ports his  opinion  that  there  exists  only  a 
single  species  of  gorilla,  with  subspecies  or 
local  races  and  variants,  due  perhaps  to 
dimorphism,  in  a  later  publication  from 
which  we  quote  the  following  highly  signifi- 
cant paragraphs: 

The  three  following  subspecies,  or  local  races, 
are  well  defined  and  distinct :  Gaboon  Gorilla 
{Gorilla  gorilla  gorilla  Savage  &  Wyman)  ;  Came- 
roon Gorilla  {Gorilla  gorilla  diehli  Matschie)  ; 
Mountain  Gorilla  {Gorilla  gorilla  beringeri  Mat- 
schie). The  Gaboon  and  Cameroon  Gorillas,  as 
distinguished  from  the  Mountain  Gorilla,  are 
dimorphic,  i.e.  they  have  a  black  and  a  red  phase ; 
in  the  Gaboon  race  the  red  phase  does  not  differ 
in  colour  on  the  body,  but  has  the  whole  crown 
chestnut  rufous,  whereas  the  Cameroon  race  has  a 
rufous  phase  in  which  the  red  crown  is  less  sharply 
defined,  and  the  body-colour  brown  or  more 
mixed  with  rufous  hairs.  These  rufous  phases  have 
been  described  respectively  as  distinct  species  or 
races  as  follows :  Gaboon  race,  Gorilla  castaneiceps 
Hack.,  and  the  Cameroon  race  Gorilla  gorilla  mat- 
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sriiiei  RothscI^^  they  must,  however,  stand  as 
Gorilla  gorilla  gorilUt  form.  climor|)h.  castaneiceps, 
and  Gorilla  gorilla  diehli  form,  dimorph.  matschiei. 


I'ig.  123.  Mounted  adult  specimen  of  Gorilla  gorilla. 
Courtesy  of  F.  W.  Bond,  pliotographer,  and  Zoological  So- 
ciety of  London. 


The  Mountain  Gorilla  is  at  once  distinguishable 
externally  from  the  two  other  races  by  the  much 
stouter  and  more  stocky  build,  by  the  much  thicker 
pelage,  by  the  intense  shining  black  of  the  hair,  and 
by  the  large  fleshy  callosity  or  crest  on  the  top  of 
the  head.  This  crest  was  first  noticed  by  Mr. 
Barns,  and  his  photographs  of  the  animal  in  the 
f!esh  were  the  first  intimation  to  systematists  of 
this  peculiarity.  This  callosity  is  similar  in  its  nature 


to  the  check  callosities  of  the  Orang  Outan,  but 
unlike  these,  appears  to  be  common  to  all  adult 
males,  and  not  a  sign  of  .senile  impotence  as  in  the 
Orang. 

The  most  essential  differences  of  the  three  races 
are,  however,  in  the  skulls.  .  .  .  (Rothschild,  1923, 
p.  176.) 

We  have  described  at  some  length  the 
history  of  classificatory  description  of  the 
gorilla  in  order  to  exhibit  certain  prevalent 
sources  of  error  in  such  work  and  the  proba- 
bility that  other  than  specific  differences 
are  significant  for  the  psychobiologist.  We 
have  no  right  to  opinion  on  the  basis  of 
original  observation  concerning  specific 
characters  and  values  in  this  ape,  but  our 
usage  throughout  the  volume  is  such  as  to 
suggest  the  recognition  of  two  types  w^hich 
may  possiblv  turn  out  to  be  true  species; 
namely,  Gorilla  gorilla,  the  lowland  form, 
which  probably  exists  in  several  local  sub- 
species, and  Gorilla  beringei,  the  highland 
or  mountain  form,  which  in  all  probabilitv 
also  differs  locally.  In  fact,  two  races  or 
subspecies,  the  one  originally  named  be- 
ringei and  the  other  graueri,  have  been  de- 
scribed. 

Since  these  paragraphs  on  classification 
were  written  we  have  had  opportunity  to 
read  in  manuscript  A  Revieiv  of  the  Genus 
Gorilla  by  Harold  J.  Coolidge,  Jr.  On  the 
basis  of  skull  measurements  this  observer 
offers  the  following  opinion : 

After  taking  all  things  into  consideration  my 
conclusion  is  that  the  gorilla,  particularly  the 
rge  individual  variation  even 
small  area ;  that  there  is  no 
een  the  Coast  and  the 
as  to  justify  making  of 
es,  but  that  there  is  a  dis- 
sufficiently  important  to 
difference  between  the  two 


adult  male,  showj 
within  the  hmi 
difference  ii 
Mountain 
them  tw^o  sel 
tinct  different 
constitute  a  si 
groups.  .  .  . 

Revised  Classifi cation 
Genus  and  Species : 
Gorilla  gorilla 
Gorilla  gorilla  gorilla 

(Savage  and  Wyman^ — Coast 
Gorilla  gorilla  beringei 
(Matschie)  Mountain 

The  external  characters  that  distinguish  the 
Mountain  from  the  Coast  gorilla  are,  besides  a 
longer  palate  and  a  generally  narrower  skull,  the 
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thicker  pelage,  shorter  arms  and  longer  legs,  large 
amount  of  black  hair,  and  fleshy  callosity  on  the 
crest.  (Coolidge,  1929?) 

A  somewhat  embarrassing  complication 
for  the  student  of  classification  results  from 


Fig.  124.  Mounted  specimen  of  |^ountain  gorilla.  Courtesy 
of  F.  W.  Bond,  photographer,  and  Zoological  Society  of 
London. 


the  existence  of  what  seem  to  be  forms  in- 
termediate between  the  chimpanzee  and 
the  gorilla.  The  appearances  naturally  sug- 
gested to  various  observers  hybridization. 
Against  the  probability  of  the  crossing  of 
the  genera  is  the  prevalent  belief  that  chim- 
panzees and  gorillas  do  not  intermingle, 
though  as  I.  Geoffroy-Saint-Hilaire  (1858- 
61,  p.  56)  pointed  out,  they  may  inhabit 
neighboring  territory.  To  various  authori- 


ties the  widely  differing  morphological  char- 
acters and  the  nature  of  social  relations  in 
the  genera  constitute  negative  arguments. 
Nevertheless,  the  existence  of  forms  which 
are  with  difficulty  classifiable  as  either 
chimpanzee  or  gorilla  is  established  and  the 
necessity  for  explanation  is  evident.  The 
problem  may  best  be  exhibited  by  reference 
to  specimens  which  have  figured  in  the  lit- 
erature as  classificatory  puzzles. 

There  was  brought  to  the  Dresden  Zoo- 
logical Garden  in  1874,  from  the  Loango 
coast  of  Africa,  an  anthropoid  ape  which  is 
known  in  the  literature  as  "Mafuca."  The 
peculiarities  of  appearance  (see  fig.  75,  p. 
211)  and  behavior  of  this  ape  aroused  curi- 
osity, and  eventually  various  authorities 
were  called  to  Dresden  to  examine  her  and 
pronounce  judgment  concerning  classifica- 
tion. We  shall  list  the  opinions  of  several 
of  these  observers  and  give  references  to  the 
more  important  literature  on  the  contro- 
versy which  lasted  for  several  years. 

Bolau  (1876,  1877)  pronounced  Mafuca 
a  chimpanzee;  Meyer  (1876,  1881,  i88ia) 
agreed  with  Bolau,  and  expressed  the  opin- 
ion that  she  was  neither  a  gorilla  nor  a 
hybrid.  By  Hartmann  (1876a,  1877,  1880) 
Mafuca  was  classified  as  a  young  gorilla, 
and  Nissle  (1876)  also  believed  her  to  be  a 
gorilla.  Brief  account  of  this  interesting  con- 
troversy is  given  by  Keith  (1896,  p.  32). 

A  strong  advocate  of  hybridization  as  ex- 
planation of  this  classificatory  puzzle  is  von 
Koppenfels,  who  as  evidence  of  crossing  of- 
fers personal  observation  of  the  association 
of  gorillas  with  chimpanzees  in  their  native 
habitat.  He  clearly  indicates  his  conviction 
thus: 

I  believe  it  is  proved,  that  there  are  crosses 
between  the  male  Troglodytes  gorilla  and  the  fe- 
male Troglodytes  niger,  but  for  reasons  easily 
understood,  there  are  none  in  the  opposite  direc- 
tion. I  have  in  my  possession  positive  proof  of 
this.  This  settles  all  the  questions  about  the  go- 
rilla, chimpanzee,  Kooloo  Kamba,  N'schigo, 
M'bouve,  the  Sokos,  Baboos,  etc.  (Von  Koppenfels, 
1881,  p.  448.) 

By  some  authorities  Koppenfels'  evidence 
of  hybridization  is  considered  unconvincing 
and  his  explanation  of  forms  intermediate 
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between  (•hini|)anzce  and  gorilla  therefore 
unacceptable.  For  example,  Oarner,  who  un- 
c{uestionably  had  excellent  opj:)ortunity  to 


Fiii.  125.  (lull  I  la  (I.-  chimpanzee?  A  young  male  chimpan- 
zee which  was  mistaken  for  a  gorilla.  Courtesy  of  J.  L. 
Buck. 


gather  information,  thus  opposes  his  posi- 
tion: 

The  ape  known  as  "Mafuka,"  which  was  ex- 
hibited in  Dresden  in  1875,  was  also  brought  from 
the  Loango  coast,  and  it  is  possible  that  this  is  the 
ape  to  which  the  native  name  pongo  really  be- 
longed. This  specimen  in  many  respects  conforms 
to  the  description  of  the  ntyii  given,  but  the  idea 
suggested  by  certain  writers  that  "Mafuka"  was  a 
cross  between  the  gorilla  and  chimpanzee  is  not, 
to  my  mind,  a  tenable  supposition.  It  would  be 
difficult  to  beheve  that  two  apes  of  different  spe- 
cies in  a  wild  state  would  cross,  but  to  believe 
that  two  that  belonged  to  different  genera  would 


do  so  is  even  more  illogical.  CGarner,  1896,  p. 
255-) 

Pertinent  also  to  this  discussion  of  hy- 
bridization is  the  case  of  the  exhibition 
specimen  Johanna,  a  well-grown  female  ape 
exhibited  in  America  and  England  by  the 
Barnum  and  Bailey  Circus  and  subse- 
quently lodged  in  the  Zoological  Garden  of 
Lisbon.  By  Duckworth  (1899)  she  is  re- 


Fi-.  I  JO.  i  hv  iiiaK'  .,1:1:-, I  by 
Yerkes.  He  resembled  the  gorilla  more  cio-ely  than  do 
most  examples  of  his  genus.  Courtesy  of  X.  E.  Lewis. 


ferred  to  as  an  unclassifiable  ape  which,  al- 
though sometimes  considered  a  gorilla, 
more  likely  is  a  form  of  chimpanzee,  inter- 
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mediate  between  gorilla  and  chimpanzee, 
and  similar  to  the  "Kulu-Kamba"  of  Du 
Chaillu  and  the  famous  specimen  Mafuca 
(p.  157)- 

Peculiarly  important  is  the  comment  of 
Keith. 

"Johanna"  is  of  interest  because  she  represents  a 
variety  of  Chimpanzee  which  approaches  the  Go- 
rilla in  so  many  points  that  it  is  evident  the  char- 
acters which  separate  the  two  African  anthro- 
poids are  not  so  well  marked  as  many  suppose. 
The  difficulty  of  distinguishing  the  one  from  the 
other,  as  shown  by  a  recent  communication  by  Mr. 
Duckworth  to  this  Society,  is  such  that  it  has  be- 
come necessary  to  sum  up,  from  a  much  wider 
examination  of  material  than  has  ever  been  at 
anyone's  disposal  before,  the  structural  and  physio- 
logical differences  which  separate  the  Gorilla  from 
the  Chimpanzee,  and  at  the  same  time  to  sum  up 
the  evidence  as  to  the  existence  of  one  or  more 
species  of  Chimpanzee.  Some  five  years  ago,  on 
working  minutely  over  all  the  anthropoid  material 
in  the  collections  of  the  Natural  History  Museum 
at  South  Kensington  and  the  Museum  of  the 
Royal  College  of  Surgeons,  which  contain  the 
skulls  of  31  Gorillas,  44  Chimpanzees,  73  Orangs, 
and  56  Gibbons,  I  was  struck  by  the  fact  that 
nearly  all  the  characters  which  had  been  used  to 
differentiate  species  were  points  which  varied  in 
structure  and  form  with  age,  sex,  and  the  indi- 
vidual, but  I  have  never  had  any  difficulty  in 
distinguishing  between  the  skulls,  even  of  fcetal 
Gorillas  and  Chimpanzees.  (Keith,  1899,  p.  296.) 

After  critical  examination  of  the  entire 
literature  we  are  of  the  opinion  that  hy- 
bridization has  not  been  definitely  estab- 
lished. However,  specimens  of  ape  occur 
which  so  closely  resemble  the  generic  types 
that  it  is  difficult  to  classify  them.  This  we 
accept  as  evidence  of  the  intimacy  of  genetic 
relation  between  the  genera. 

Of  other  significant  variations  than  the 
specific  we  have  intentionally  presented 
either  suggestion  or  statement  of  fact  by 
quotation  from  taxonomists,  and  we  pur- 
pose now  to  comment  briefly  on  the  evi- 
dences and  evaluate  them  in  relation  to 
psych obiological  interests  and  needs. 

The  problem  of  variability  is  consider- 
ably complicated  at  the  present  time  by 
the  possibility  of  hybridization  and  the 
probability  of  dimorphism.  If  these  should 
be  established  by  further  research  the  values 
of  commonly  accepted  specific  and  varietal 


differences,  such  for  example  as  coat  color, 
skull  and  other  skeletal  measurements,  na- 
ture of  build  and  physical  proportions, 
would  be  importantly  modified. 

Well  established  is  the  fact  that  pro- 
foundly important  morphological  changes 
occur  not  only  during  the  period  of  growth 
but  also  between  maturity  and  senility. 
They  comprehend  not  only  such  seemingly 
unimportant  modifications  as  alterations  in 
pigmentation  of  hair  and  skin,  but,  as  well, 
extreme  changes  in  the  musculature  and 
skeleton.  Well  established  also  are  profound 
morphological  differences  between  the  sexes 
and  between  individuals  of  the  same  sex. 
Indeed  it  is  a  fair  question  whether  indi- 
vidual variations  are  not  of  equal  impor- 
tance with  those  which  are  commonly  at- 
tributed to  age,  sex,  species,  or  variety. 
Keith  (1926,  p.  490)  maintains  that  the 
gorilla  is  even  more  highly  variable  than  is 
man,  and  Schultz  (1927,  p.  36)  is  convinced 
that  it  is  at  least  as  variable. 

Coat  characters,  of  which  certain  taxono- 
mists  have  made  much,  may  very  well  turn 
out  to  be  definitely  related  to  age,  sexual 
form  and  status,  or  to  be  dependent  in  part 
also  on  climatic  and  nutritional  conditions. 
To  evaluate  or  classify  the  variations  of 
gorilla  is  at  present  impossible;  discretion 
quite  definitely  demands  careful  inquiry 
into  their  relations  to  the  essential  phe- 
nomena of  development,  age,  individuality, 
and  sexual  dimorphism.  Possibly  when 
the  desirable  morphological  information  is 
available,  much  of  it  will  prove  useful  to 
the  psychobiologist  in  that  certain  charac- 
teristics of  behavior  may  be  correlated  with 
morphological  conditions  and  ultimately  ac- 
counted the  functional  expressions  of  such 
structures.  Thus  not  only  will  problems  of 
classification  tend  to  find  their  solution  in 
adequate  knowledge  of  variations,  but  the 
solution  of  various  psychobiological  prob- 
lems may  also  be  facilitated. 

DISTRIBUTION  AND  HABITAT 
Current  knowledge  of  gorilla  distribution 
and  habitat  is  both  uncertain  and  incom- 
plete, because  the  nature  of  the  animal  and 
its  surroundings  combine  to  render  investi- 
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gation  difficult.  The  gorilla  is  relatively 
silent,  formidable,  rare,  and  its  habitat  rela- 
tively difficult  of  human  access  and  unfa- 
vorable to  comfort  and  reliable  observation, 
if  not  even  to  the  maintenance  of  life.  Until 
the  end  of  the  nineteenth  century  it  was 
generally  assumed  that  the  ape  occurred 
only  in  Equatorial  West  Africa,  but  with  the 
discovery  of  the  mountain  forms  its  range 
was  extended  somewhat  beyond  the  eastern 
border  of  the  Belgian  Congo. 

The  contrast  between  distributional  in- 
formation prior  to  the  discovery  of  Gorilla 
beringei  and  that  of  today  is  strikingly  ex- 
hibited by  the  following  statements  of 
Keith,  the  one  published  in  1896,  and  the 
other,  thirty  years  later. 

The  gorilla  is  confined  to  the  French  and  Ger- 
man territories  north  of  the  Congo :  see  Hartmann 
(1885),  Savage  (1847),  Reade  (1868).  Reading 
(1884),    Ford    (1852),    I.    Geoffroy-St.  Hilaire 


(1858-61),  and  Famelart  (1883).  The  extent  of  its 
distribution  eastwards  is  unknown.  (Keith,  1896. 
p.  3I-) 

Thus  the  homeland  of  the  gorilla  extends  across 
equatorial  Africa  from  Nigeria  in  the  West  to 
Uganda  in  the  East,  a  stretch  of  1500  miles.  But 
although  the  gorilla  homeland  is  wide,  its  popula- 
tion is  represented  only  by  scattered  and  small 
family  bands;  from  accounts  furnished  by  trav- 
ellers and  hunters,  one  infers  that  the  total  popu- 
lation— males,  females,  and  young — is  well  under 
10,000.  Spread  over  so  wide  a  space  one  would 
expect  to  find  well-differentiated  local  breeds  or 
even  species.  There  are  only  two  breeds  or  races — 
the  highland  or  Kivu  race  and  the  lowland  or 
Gaboon  race.  The  highlander  lives  on  the  brush 
and  thickets  which  clothe  the  gullies  and  steep 
sides  of  his  native  mountains.  The  chmate  of  his 
homeland,  although  on  the  equator,  is  wet,  cloudy, 
and  bleak;  the  Kivu  gorilla  lives  at  an  altitude 
about  10,000  ft.  above  sea-level.  (Keith,  1926,  p. 
490.) 

In  his  introduction  to  Barns's  Wonder- 
land of  the  Eastern  Congo  Johnston  sum- 
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marizes  his  discussion  of  the  problem  of  dis- 
tribution of  the  African  anthropoid  apes  in 
a  quotable  paragraph  which  is  as  follows: 

The  gorilla  is  distributed  (apparently  with  in- 
tervening gaps)  between  the  elevated  Virunga  vol- 
cano region  on  the  east  (almost  on  the  frontiers  of 
Western  Uganda),  and  the  coast  region  of  the 
Gaboon  and  the  Cameroons  on  the  west.  In  the 
Cameroons,  gorillas  are  found  certainly  as  far 
north  as  the  middle  Sanaga  River,  and  in  a  south- 
erly direction  their  range  extends  into  the  Luango 
coast  country,  north  of  the  Lower  Congo.  (John- 
ston, in  Barns,  1922,  p.  xxvi.) 

More  recently  Barns  has  himself  gathered 
the  substance  of  knowledge  of  species  and 
distribution  into  a  single  sentence. 

There  are  three  closely  allied  species  of  go- 
rillas: two  West  African  lowland  species  of  the 
north  Congo  Forest,  the  Cameroons  and  the 
Gaboon  {Gorilla  gorilla  and  Gorilla  matschiei) ,  the 
third  a  highland  eastern  Congo  form  of  north-west 
Tanganyika  and  the  mountains  and  volcanoes  of 
Kivu  (Gorilla  beringei).  (Barns,  1923,  p.  127.) 

Suggested  by  the  literature,  but  by  no 
means  definitely  established,  is  the  possi- 
bility that  the  distributional  range  of  the 
gorilla  was  formerly  greater  than  at  present. 
It  is  stated  that  in  1851  and  1852  the  ani- 
mals were  frequently  observed  on  the  coast 
of  West  Equatorial  Africa  (Garner,  1896, 
pp.  190-193).  In  our  opinion  this  particular 
phenomenon  is  more  likely  indicative  of  mi- 
gration in  response  to  deficiency  of  food 
supply  than  of  relatively  permanent  distri- 
butional change.  Various  authorities  have 
offered  evidence  that  the  animals  are  irregu- 
larly distributed.  The  term  insular  has  been 
suggested  as  applicable,  since  even  apart 
from  the  well-established  migrational  phe- 
nomenon it  appears  that  there  are  variable 
areas  of  concentration  (Garner,  1896,  pp. 
188-194;  von  Oertzen,  1913,  p.  5;  Heck, 
1922,  p.  685;  Derscheid,  1927;  Coolidge, 
1929?). 

Concerning  abundance  or  frequency  lit- 
tle is  known.  Both  early  and  late  in  the 
last  century  the  relative  rarity  of  the  go- 
rilla suggested  to  investigators  its  disap- 
pearance and  probable  extinction.  From 
limited   distribution,   difficulty   of  negro 


hunters  in  procuring  skins  of  adults,  and 
the  small  number  of  captive  specimens  sent 
to  Europe,  Deniker  (i  891,  pp.  369-370)  in- 
fers that  the  process  of  extinction  is  under 
way.  Likewise  von  Oertzen  (1913,  p.  4) 
thus  warns  of  extinction  and  indicates  the 
incompleteness  of  knowledge: 

This  giant  ape  may  apparently  be  exterminated 
before  we  have  sufficiently  learned  to  know  him. 
Among  the  hunters  and  investigators  who  have 
personally  killed  gorillas,  there  is  found  scarcely 
one  who  can  make  such  thorough  observations  of 
this  animal  that  one  may  acquire  a  clear  view  of 
its  manner  of  life.  Skeletons  have  been  measured, 
also  many  a  skin  has  been  prepared,  but  on  the 
other  hand  the  customs  of  life  of  the  gorilla,  its 
mental  life,  have  not  been  well  determined. 

How  difficult  observations  on  the  anthropoids 
in  freedom  are,  everyone  understands  who  has  only 
once  traveled  through  the  primitive  forest.  At 
every  step  a  tricky  liana  winds  around  us,  one's 
glance  is  hindered  by  an  impenetrable  wall  of 
leaves. 

Very  similar  is  the  plea  of  Akeley: 

And  even  less  of  study  has  been  given  the  go- 
rilla's living  habits  than  has  been  devoted  to  his 
dead  body  and  bones.  Most  of  the  information 
which  man  can  get  of  and  from  this  nearest  rela- 
tive in  the  animal  kingdom  is  still  to  be  had.  But 
unless  some  measures  are  quickly  taken  to  get  this 
information,  the  opportunity  will  be  lost.  The  go- 
rilla is  on  his  way  to  extinction.  He  is  not  particu- 
larly numerous.  He  is  neither  wary  nor  dangerous. 
He  is  an  easy  and  highly  prized  prey  to  the 
"sporting"  instinct.  (Akeley,  1923,  pp.  247-248.) 

Undoubtedly  it  was  these  considerations 
which  suggested  to  Akeley  the  desirability 
of  rigid  protection  of  gorillas,  and  in  addi- 
tion the  establishment  of  an  area  which 
should  serve  at  once  as  their  breeding 
ground  and  as  a  place  for  study  of  their 
characteristics  and  mode  of  life. 

Obviously  a  gorilla  census  is  impracti- 
cable, if  not  impossible.  For  nearly  a  cen- 
tury it  has  been  known  that  the  gorilla  is 
the  rarest  of  the  manlike  apes.  Few  investi- 
gators have  ventured  to  guess  at  the  total 
number  existent.  Keith  is  an  exception,  and 
it  is  difficult  to  decide  how  seriously  his 
estimate  of  20,000  to  30,000  individuals 
(19 14,  p.  223)  should  be  taken.  But 
whereas  there  appears  scant  and  entirely 
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Fig.  128.  A  recently  vacated  night  shelter  of  a  family  of  mountain  gorillas.  Courtesy  of  INI.  Maxwell  and  Natural  History 
Society  of  Bombay. 


inadequate  basis  for  estimate  of  the  present 
numbers  of  lowland  gorillas,  the  situation  is 
different  in  case  of  the  mountain  species 
because  of  its  apparently  more  limited 
range.  Nevertheless,  even  for  it  there  is 
wide  divergence  of  opinion,  since  Akeley 
estimates  the  number  of  G.  beringei  in  the 
Birunga  Mountains  north  of  Lake  Kivu  as 
fifty  to  one  hundred  individuals  (1923,  p. 
248),  and  Burbridge,  writing  five  years 
later,  says: 

In  my  estimate  for  the  Belgian  Government,  I 
reported  that  there  are  about  two  thousand  gorillas 
in  the  Kivu  district,  and  I  recommended  that  the 
present  gorilla  preserve  be  extended  to  include 
other  mountain  fastnesses,  enlarging  the  gorilla 
sanctuary  from  two  hundred  and  fifty  to  approxi- 
mately live  hundred  square  miles.  There  is  now  no 
threatened  extinction  of  the  gorilla  in  this  section 
by  white  or  native  hunters.  But  there  is  a  spotted 
menace,  a  potent  factor  too,  in  the  leopard,  who 
destroys  numbers  of  young  animals.  (Burbridge, 
1928,  pp.  276-277.) 


And,  as  result  of  the  most  careful  survey 
known  to  us,  Derscheid  estimates  the  total 
number  of  mountain  gorillas  as  six  hundred 
to  eight  hundred  and  fiftv  (1927,  pp. 
156  ff.). 

Whatever  the  total  population  of  G.  be- 
ringei, it  is  now  definitelv  known  that  the 
range  of  distribution  is  much  more  exten- 
sive than  Akeley  suspected.  Probably  the 
species  is  correspondingly  more  abundant 
than  he  thought.  Bradlev  notes,  apropos  of 
Akeley 's  inferences,  that  ''it  is  quite  possible 
that  the  range  of  this  new  gorilla  territory 
is  quite  extensive.  But  the  natives  say  that 
the  gorillas  are  not  numerous;  they  rove  in 
bands,  but  there  are  not  many  bands,  and 
the  country  itself  is  extremelv  difficult  and 
dense,  so  though  we  heard  them  we  did  not 
catch  a  glimpse  of  them.''  (1926,  pp.  206- 
207.) 

The  Annual  Report  of  the  Game  Depart- 
ment of  the  Uganda  Protectorate  for  1925, 
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published  in  1927/  estimates  the  number 
of  mountain  gorillas  within  the  territory  as 
one  hundred,  and  states  that  in  1924  this 
animal  was  added  to  the  Uganda  list  of 
completely  protected  species. 

Although  its  distribution  is  peculiarly 
limited  as  to  area  it  is  diverse  as  to  habitat, 
since  the  creatures  are  found  from  sea  level 
to  altitudes  of  nearly  ten  thousand  feet,  and 
consequently  from  the  high  temperatures  of 
the  lowland  jungle  to  the  low  temperatures 
of  the  mountain  forests.  The  gorilla  is  pri- 
marily a  denizen  of  forest  and  jungle.  That 
it  must  be  highly  adaptable  to  climatic  con- 
ditions and  to  variations  in  food  supply  is 
indicated  by  the  variations  of  habitat.  The 
prevalent  belief  and  related  superstitions 
that  it  requires  extremely  high  temperatures 
and  can  survive,  as  Garner  puts  it,  only  in 
"a  low,  humid  region,  reeking  with  miasma 
and  the  effluvia  of  decaying  vegetation" 
where  human  life  can  hardly  exist  (1896, 
p.  263),  are  not  supported  by  recent  ob- 
servations. 

The  surroundings  of  the  lowland  gorilla 
have  been  vividly  pictured  by  von  Oertzen, 
among  others: 

Damp,  moist,  greenhouse  temperature  exists  in 
the  forests.  Between  mighty  trees  with  their  past 
of  a  thousand  years  stands  an  impenetrable  under- 
brush. Giant  trees  thrown  down  either  from  age 
or  by  tornadoes  rot  on  the  ground.  Creepers, 
thorns  and  thousands  of  plant  parasites  weave  the 
whole  into  an  impenetrable  thicket.  Rivers  and 
streams  flow  through  the  forest.  Every  watercourse 
grows  in  the  rainy  time  into  a  stream  which 
.spreads  widely  out  of  its  bed  and  overwhelms  the 
surroundings. 

A  sad  melancholy  breathes  from  the  landscape ; 
only  rarely  does  a  laughing  sunbeam  break  through 
the  roof  of  leaves;  no  illuminating  flowers  bring 
color  into  the  eternal  twilight.  Eight  months  of 
the  year  the  rainy  time  lasts;  there  falls  then  that 
pitiless  regular  rain  which  obscures  the  sun  for 
days  and  weeks,  and  which  is  only  exchanged  for 
a  heavy  fog. 

All  life  seems  here  to  have  perished;  only  here 
and  there  one  hears  the  call  of  the  great  touracos, 
which  amuse  themselves  with  their  dull  drumming 
tones,  or  a  cuckoo  allows  its  sad  scale  to  sound. 

1  Annual  report  of  the  Game  Department  of 
the  Uganda  Protectorate  for  the  year  ended  31st 
December,  1925.  1927.  Pp.  68.  Entebbe  (Govern- 
ment printer,  Uganda). 


The  world  of  insects,  however,  is  busy  day  and 
night.  The  ceaseless  chirping  of  the  grasshopper 
shrills  in  our  ears.  Greedy  mosquitoes  and  sand 
fleas  swarm  about  our  bodies.  We  find  ourselves 
in  the  native  home  of  the  anthropoids.  (Von 
Oertzen,  1913,  p.  3.) 

In  Striking  contrast  with  the  habitat  of 
the  lowland  gorilla  is  that  of  the  mountain 
form  as  described  by  the  hunters  Barns  and 
Burbridge: 

Gorillas  are  usually  found  in  the  thickest  bam- 
boo forest,  but  on  the  occasion  of  which  I  write 
I  had  driven  them  out  of  their  usual  haunts  below 
camp,  and  they  had,  as  I  foresaw,  taken  to  the 
open  forest  above  me,  taking  refuge  in  the  kloofs 
that  run  down  from  the  peak  of  the  Karisimbi 
Volcano.  These  are  covered  with  an  extraordinary 
tangle  of  succulent  herbage,  thigh  deep  with  net- 
tles, docks,  sorrels,  hemlocks,  and  blackberries,  as 
well  as  larger  growths  of  vernonias,  balsams,  lobe- 
lias, and  senecios.  Above  this  wonderland  the  mag- 
nificent pink-boled  hagenia  trees  spread  their  fairy 
foliage,  their  low  hanging  branches  thick  with 
green  moss-pads  resembling  great  velvet  cushions 
— veritable  seats  for  the  mighty,  for  young  go- 
rillas may  sometimes  be  seen  squatting  on  the  low- 
est of  them,  or  the  older  ones  making  use  of  the 
often  hollow  and  bent  trunks  for  their  sleeping 
quarters.  (Barns,  1923,  pp.  139-140.) 

I  have  been  on  four  hunting  expeditions  in 
Africa.  This  was  my  third,  and  the  first  in  search 
of  gorillas.  As  usual,  I  was  the  only  white  man 
in  the  party  and  I  felt  a  veritable  babe  in  the 
wood,  for,  despite  my  other  experiences,  it  was 
all  so  unusual — these  hobgoblin  forests  with  aisles 
leading  out  into  jungles  of  blackness  beneath  a 
canopy  of  clutching  branches.  Far  below  camp 
spread  a  vast  amphitheater,  glimpsed  through  the 
trees,  a  fairyland  of  beauty  fading  in  the  purpled 
distance.  These  foothills  and  mountain  slopes,  at 
chill  altitudes  of  eleven  to  twelve  thousand  feet 
are  clothed  with  dense  vegetation  because  of  the 
continuous  tropical  rains.  The  limbs  of  the  great 
trees  are  festooned  with  flowering  orchids,  pale 
green  mosses,  and  many  blossoming  vines  and 
shrubs.  And  beneath  is  large-leafed  succulent  vege- 
tation growing  head  high,  of  so  soft  and  juicy  a 
texture  that  a  handful,  if  squeezed,  would  fill  with 
liquid  a  small  goblet. 

Broken  in  a  veritable  labyrinth  of  jungle-sown 
ravines  and  netted  forests,  it  seemed  nature  had 
endowed  these  fastnesses  with  every  care  and  fore- 
thought for  the  preservation  of  the  gigantic  ape. 
Half  a  dozen  varieties  of  edible  vegetables  grow 
around  beds  of  wild  celery;  the  tender  shoots 
from  bamboo  clusters  prod  upward  from  leafy 
floors;  upon  tree  and  shrub,  berries  are  scattered 
through  the  endless  miles  of  jungle  stronghold. 
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Mother  Nature,  while  kindly  to  the  gorilla,  did 
not  fail  to  lift  a  protecting  hand  to  throw  every 
obstacle  of  entanglement  and  barricade  against 
man's  intrusion  into  these  solitudes.  For  some  rea- 
son, ominous  it  may  be,  elephants,  lions,  and  other 
killers  rarely  invade  the  forests  of  the  gorilla.  The 
crafty  leopard  alone  left  here  and  there  in  the  go- 


rilla's trail  the  occasional  traces  of  his  spoor. 
(Burbridge,  1928,  pp.  215-216.; 

Probably  the  best  description  of  the  habi- 
tat of  G.  beringei  is  that  of  Maxwell  (1928, 
pp.  436  ff.).  We  are  privileged  to  reproduce 
some  of  his  splendid  illustrations. 


CHAPTER  THIRTY-TWO 


MODE  OF  LIFE,  LOCOMOTION,  AND  HANDEDNESS  OF  GORILLA 


OF  the  manlike  apes  the  gorilla  is  rela- 
tively large,  powerful,  shy,  wary, 
and  slow  moving.  It  is  also  pre- 
dominantly terrestrial,  gregarious,  nomadic, 
and  herbivorous.  Into  a  sentence  or  two 
much  may  thus  be  crowded,  but  if  the 
reader  is  to  be  enriched  informationally 
each  term  must  be  defined,  qualified,  and 
illuminated  by  illustrative  observations. 

Although  the  gorilla  may  exist  only  in  a 
single  species,  its  mode  of  life  varies  ap- 
preciably with  local  races  or  varieties,  sex 
and  developmental  status,  and  still  more, 
possibly,  with  those  important  variations  in 
conditions  of  life  associated  with  freedom 
and  captivity.  Assuredly  great  caution  must 
be  exercised  in  attributing  to  the  free  wild 
gorilla  behavior  which  is  observed  in  cap- 
tives, for  the  latter  are  commonly  stunted 
by  malnutrition  and  rendered  abnormal  by 
disease  and  other  forms  of  physical  dis- 
ability. 

Until  the  present  century  scant  informa- 
tion concerning  mode  of  life  was  available. 
General  descriptions  were  few  and  those 
brief  and  obviously  inadequate.  We  cite  the 
1847  paper  of  Savage  and  Wyman  as  of 
continuing  interest  historically,  although 
clearly  based  in  considerable  measure  upon 
the  statements  of  natives.  Du  Chaillu  in 
1 86 1  contributed  a  work  which  still  stands 
as  illuminating,  despite  its  highly  colored 
and  exaggerated  descriptions.  The  publica- 
tions of  Hartmann  possess  relatively  little 
naturalistic  value,  although  they  may  be 
excellent  morphologically.  It  remained  for 
Reich  enow  in  1920  to  present  the  best  his- 
torical and  original  description  of  the  go- 
rilla's behavioral  characteristics  and  envi- 
ronmental relations.  His  paper  is  of  such 
outstanding  importance  that  it  should  be 
read  by  every  student  of  the  life  of  the  go- 
rilla. Finally,  in  Brehm's  Tierleben  (1922) 


Heck  has  presented  a  readable  and  reason- 
ably reliable  description  of  manner  of  life. 

Instead  of  a  brief  general  description  of 
what  not  long  since  would  have  been  labeled 
instincts  and  habits,  we  purpose  to  offer  in 
this  volume  description,  with  citation  of 
major  authorities  and  sources,  of  such  obvi- 
ously important  aspects  of  mode  of  life  as 
locomotion,  nesting,  sleeping,  feeding,  clean- 
liness, and  diseases  and  disabilities. 

It  is  natural  and  logically  defensible  to 
seek  first  impressions  of  the  characteristics 
of  the  gorilla  and  of  its  environmental  re- 
lations and  habits  of  life  from  the  experi- 
ences of  those  who  have  hunted  and  cap- 
tured it.  The  opinion,  long  prevalent  and 
still  common,  that  this  great  ape  is  aggres- 
sively savage,  ferocious,  and  extremely  dan- 
gerous to  man,  finds  early  basis  in  the  de- 
scription of  Savage  and  Wyman: 

They  are  exceedingly  ferocious,  and  always  of- 
fensive in  their  habits,  never  running  from  man 
as  does  the  Chimpanzee.  They  are  objects  of  terror 
to  the  natives,  and  are  never  encountered  by  them 
except  on  the  defensive.  The  few  that  have  been 
captured  were  killed  by  elephant  hunters  and  na- 
tive traders  as  they  came  suddenly  upon  them 
while  passing  through  the  forests. 

It  is  said  that  when  the  male  is  first  seen  he 
gives  a  terrific  yell  that  resounds  far  and  wide 
through  the  forest,  something  like  kh-ahl  kh-ahl 
prolonged  and  shrill.  His  enormous  jaws  are 
widely  opened  at  each  expiration,  his  under  lip 
hangs  over  the  chin,  and  the  hairy  ridge  and  scalp 
is  contracted  upon  the  brow,  presenting  an  aspect 
of  indescribable  ferocity.  The  females  and  young 
at  the  first  cry  quickly  disappear;  he  then  ap- 
proaches the  enemy  in  great  fury,  pouring  out  his 
horrid  cries  in  quick  succession.  The  hunter  awaits 
his  approach  with  his  gun  extended;  if  his  aim  is 
not  sure  he  permits  the  animal  to  grasp  the  barrel, 
and  as  he  carries  it  to  his  mouth  (which  is  his 
habit)  he  fires;  should  the  gun  fail  to  go  off,  the 
barrel  (that  of  an  ordinary  musket,  which  is 
thin)  is  crushed  between  his  teeth,  and  the  en- 
counter soon  proves  fatal  to  the  hunter.  (1847,  p. 
424.) 
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From  1847  '^•'it'l  the  publication  of  I)u 
Chaillus  famous  work  in  1861  the  state- 
ments of  Savage  and  Wyman,  although  ob- 
viously based  chiefly  on  the  reports  of  na- 
tives, were  repeated  in  the  literature  with- 
out verification.  And,  as  it  happened,  the 
great  exploiter  of  the  gorilla  attributed  to 
it  even  greater  ferocity  and  terrors  for  man 
than  had  his  predecessors.  As  the  effect  of 
his  narrative  and  description  would  be  lost 
in  paraphrase,  we  quote  signal  paragraphs. 

Looking  once  more  to  our  guns,  we  started  off. 
I  confess  that  I  never  was  more  excited  in  my 
life.  For  years  I  had  heard  of  the  terrible  roar  of 
the  gorilla,  of  its  vast  strength,  its  fierce  courage, 
if,  unhappily,  only  wounded  by  a  shot.  I  knew 
that  we  were  about  to  pit  ourselves  against  an 
animal  which  even  the  leopard  of  these  mountains 
fears,  and  which,  perhaps,  has  driven  the  lion  out 
of  this  territory ;  for  the  king  of  beasts,  so  numer- 
ous elsewhere  in  Africa,  is  never  met  in  the  land 
of  the  gorilla.  Thus  it  was  with  no  little  emotion 
that  I  now  turned  again  toward  the  prize  at  which 
I  had  been  hoping  for  years  to  get  a  shot.  (Du 
Chaillu,  1861,  p.  59.) 

Suddenly,  as  we  were  yet  creeping  along,  in  a 
silence  which  made  a  heavy  breath  seem  loud  and 
distinct,  the  woods  were  at  once  filled  with  the 
tremendous  barking  roar  of  the  gorilla. 

Then  the  underbrush  swayed  rapidly  just  ahead, 
and  presently  before  us  stood  an  immense  male 
gorilla.  He  had  gone  through  the  jungle  on  his 
all-fours;  but  when  he  saw  our  party  he  erected 
himself  and  looked  us  boldly  in  the  face.  He  stood 
about  a  dozen  yards  from  us,  and  was  a  sight  I 
think  I  shall  never  forget.  Nearly  six  feet  high  (he 
proved  four  inches  shorter),  with  immense  body, 
huge  chest,  and  great  muscular  arms,  with  fiercely- 
glaring  large  deep  gray  eyes,  and  a  hellish  expres- 
sion of  face,  which  seemed  to  me  like  some  night- 
mare vision :  thus  stood  before  us  this  king  of  the 
African  forest.  (P.  70.) 

His  eyes  began  to  flash  fiercer  fire  as  we  stood 
motionless  on  the  defensive,  and  the  crest  of  short 
hair  which  stands  on  his  forehead  began  to  twitch 
rapidly  up  and  down,  while  his  powerful  fangs 
were  shown  as  he  again  sent  forth  a  thunderous 
roar.  And  now  truly  he  reminded  me  of  nothing 
but  some  hellish  dream  creature — a  being  of  that 
hideous  order,  half-man  half-beast,  which  we  find 
pictured  by  old  artists  in  some  representations  of 
the  infernal  regions.  He  advanced  a  few  steps — 
then  stopped  to  utter  that  hideous  roar  again — 
advanced  again,  and  finally  stopped  when  at  a 
distance  of  about  six  yards  from  us.  And  here, 
just  as  he  began  another  of  his  roars,  beating  his 
breast  in  rage,  we  fired,  and  killed  him.  (P.  71.) 


It  is  worth  noting  that  this  author's  de- 
scriptions are  seriously  affected  by  over- 
emphasis and  interpretatifm.  Had  he  been 
content  to  give  a  simple  direct  statement 
of  fact  instead  of  a  highly  colored  and  ex- 
citing narrative  of  adventurous  observa- 
tion, his  work  undoubtedly  would  have  been 
accepted  enthusiastically  by  the  scientific 
world  as  well  as  by  the  laity. 

There  can  be  no  doubt  that  the  great 
strength  and  the  nature  of  the  habitat  and 
habits  of  the  gorilla  render  its  capture  diffi- 
cult and  hazardous.  Nevertheless  in  recent 
years,  as  we  shall  presently  prove  by  cita- 
tion, opinion  concerning  ferocity  has  radi- 
cally altered.  Thus  von  Koppenfels  (1877, 
p.  418)  asserts  of  the  lowland  gorilla  that 
as  long  as  he  is  undisturbed  he  does  not 
attack  man  but  instead  avoids  him.  And 
having  described  the  behavior  of  an  indi- 
vidual when  surprised  by  man,  he  con- 
tinues: 'Tf  one  does  not  annoy  him  and 
withdraws  in  good  season  before  his  anger 
reaches  its  high  point,  I  believe  that  he 
would  never  attack."  Despite  this  assur- 
ance, the  descriptive  phrases  of  von  Kop- 
penfels are  so  similar  to  those  of  Du  Chaillu 
that  they  do  not  encourage  careless  ap- 
proach or  neglect  of  defensive  precautions 
on  the  part  of  the  hunter.  Likewise,  von 
Oertzen  ( 19 13,  p.  6) ,  an  excellent  observer, 
substantially  confirms  the  impression  of 
von  Koppenfels,  for  he  reports  that  the  ani- 
mals appear  to  be  shy  and  fearful  of  man 
and  tend  to  seek  safety  in  flight.  But  he  also 
reports  instances  of  attacks  on  natives.  By 
far  the  most  valuable  discussion  of  the  atti- 
tude of  the  gorilla  toward  man  is  that  of 
Reichenow  (1920,  pp.  32  ff.).  We  gather 
from  the  reports  of  this  author  s  observa- 
tions and  his  analysis  of  the  literature  that 
the  animal  is  characteristically  shy,  cau- 
tious, and  as  a  rule  endeavors  to  avoid  man. 
Evidences  of  aggressiveness  and  of  ferocity 
appear  only  when  males  are  cornered, 
wounded,  or  aroused  to  the  defense  of  fe- 
males and  young.  The  following  brief  quo- 
tation at  once  substantiates  this  general 
statement  and  indicates  the  attitude  of  the 
Negro,  W'hich  probably  served  as  basis  for 
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the  opinions  expressed  by  Savage  and  Wy- 
man  and  also  Du  Chaillu, 

When  the  gorilla  notices  the  approach  of  human 
beings,  he  gives  a  short  bellow,  usually  twice, 
which  makes  the  females  and  young  ones  attentive, 
for  they  draw  back  toward  the  other  side.  At  the 
same  time  the  bellow  apparently  means  a  warning 
for  the  one  who  is  approaching,  for  the  gorilla 
himself  remains  quietly  in  his  place.  Experience  has 
taught  him  that  this  bellow  is  sufficient  as  a  rule 
to  cause  human  beings  rapidly  to  retreat.  If  one 
goes  forward  further  he  yields  a  couple  of  meters, 
while  bellowing  still  more  strongly.  If  one  ap- 
proaches still  more  one  hears  repeated  bellows  and 
clapping  and  beating  noises.  .  .  . 

The  clapping  and  drumming  announce,  accord- 
ing to  the  statements  of  the  natives,  the  approach- 
ing attack  of  the  gorilla.  Du  Chaillu  also  reports 
the  same  as  his  own  experience.  I  have,  however, 
in  no  case  seen  an  immediate  attack,  that  is,  in 
the  sense  that  the  gorilla  would  suddenly  run 
toward  me.  The  animal  rather  breaks  into  flight 
when  I  again  approach  nearer,  with  continuous 
roaring. 

The  flight  does  not  go  far,  since  the  gorilla 
maintains  with  a  certain  stubbornness  his  place 
once  chosen  for  breakfast,  and  apparently  on  ac- 
count of  certain  mental  sluggishness  he  does  not 
love  sudden  changes  of  program.  He  halts  at  a 
distance  of  100  to  200  meters,  where  he  repeats 
the  same  performance. 

From  the  native  one  hears  always  the  same 
stories  which  appear  in  the  accounts  of  the  earlier 
travelers:  If  a  black  man  with  his  bush  weapon 
comes  into  the  neighborhood  of  the  gorilla,  the 
ape  runs  toward  him,  breaks  his  weapon  and  kills 
him.  To  my  question  why  the  gorilla  should  then 
run  away  from  me,  the  answer  is  that  the  "Ngi 
knows  that  the  white  man  has  a  better  weapon  and 
therefore  fears  him  more."  In  fact,  only  the  un- 
accustomed aspect  of  the  white  man  appears  to 
put  the  gorilla  to  flight.  (Reichenow,  1920,  pp. 
32-33-) 

An  excellent  account  of  the  gorilla  as 
hunted  appears  in  Heck  (1922,  pp.  682  ff.). 
From  this,  as  well  as  from  the  statements 
of  such  excellent  observers  as  von  Koppen- 
fels,  von  Oertzen,  and  Reichenow,  we  gather 
that,  although  not  by  nature  aggressively 
savage  or  ferocious,  the  lowland  varieties 
of  gorilla  are  nevertheless  extremely  for- 
midable and  dangerous  antagonists  of  man. 
Their  behavior  varies  so  greatly  with  indi- 
viduals and  circumstances  that  the  observer 
or  hunter  should  always  be  prepared  to  de- 
fend himself. 


On  turning  to  the  consideration  of  the 
characteristics  of  the  mountain  varieties  of 
gorilla  we  immediately  discover  that  the 
hunters  and  naturalistic  observers  Barns, 
Akeley,  Prince  William  of  Sweden,  Gylden- 
stolpe,  Bradley,  Burbridge,  and  Maxwell, 
substantially  agree  in  describing  the  crea- 
ture as  neither  aggressively  savage  nor  par- 
ticularly dangerous  to  man.  Akeley,  con- 
vinced that  gorilla  characteristics  had  been 
grossly  misrepresented  by  many  of  the 
writers  of  the  nineteenth  century,  and  espe- 
cially by  the  reported  opinions  of  the  na- 
tives and  by  Du  Chaillu,  thus  expresses  his 
opinion,  subsequently  supported  by  direct 
observation,  in  what  he  calls  his  creed  con- 
cerning the  gorilla. 

I  believe  that  the  gorilla  is  normally  a  perfectly 
amiable  and  decent  creature.  I  believe  that  if  he 
attacks  man  it  is  because  he  is  being  attacked  or 
thinks  that  he  is  being  attacked.  I  beheve  that  he 
will  fight  in  self-defense  and  probably  in  defense 
of  his  family ;  that  he  will  keep  away  from  a  fight 
until  he  is  frightened  or  driven  into  it.  I  believe 
that,  although  the  old  male  advances  when  a 
hunter  is  approaching  a  family  of  gorillas,  he  will 
not  close  in,  if  the  man  involved  has  the  courage 
to  stand  firm.  In  other  words,  his  advance  will 
turn  out  to  be  what  is  usually  called  a  bluff. 

I  believe,  however,  that  the  white  man  who 
will  allow  a  gorilla  to  get  within  ten  feet  of  him 
without  shooting  is  a  plain  darn  fool,  for  certainly 
the  average  man  would  have  little  show  in  the 
clutch  of  a  three  or  four  hundred  pound  gorilla. 

My  faith  in  the  general  amiability  and  decency 
of  the  gorilla  is  not  based  on  experience  or  actual 
knowledge  of  any  sort,  but  on  deductions  from 
the  observation  of  wild  animals  in  general  and 
more  particularly  of  monkeys.  There  are  few  ani- 
mals that  deliberately  go  into  fight  with  an  un- 
known antagonist  or  with  a  known  antagonist,  for 
that  matter,  without  what  seems  to  them  a  good 
reason.  In  other  words,  they  are  not  looking  for 
trouble. 

The  lion  will  fight  when  the  maintenance  of  his 
dignity  demands  it.  Most  animals  will  fight  only 
when  driven  to  it  through  fear,  either  for  them- 
selves or  their  young.  (1923,  p.  196.) 

During  his  hunting  and  collecting  expedi- 
tions in  the  Lake  Kivu  region  of  the  Belgian 
Congo  Akeley  saw  no  evidences  of  the  go- 
rilla's aggressive  ferocity,  and  in  recounting 
his  experience  with  an  old  male  he  remarks: 
"Of  the  two  I  was  the  savage  and  the  ag- 


gressor"  (p.  216).  Aside  from  shooting 
certain  specimens  of  Gorilla  beringci  for  a 
group  in  the  American  Museum  of  Natural 
History,  New  York,  it  was  Akeley's  good 


fortune  to  secure  the  first  motion-picture 
records  of  the  wild  mountain  gorilla  in  the 
freedom  of  its  native  forests. 

Wholly  confirmatory  of  Akeley's  obserya- 
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tions  and  opinions  are  those  of  the  hunter 
Barns,  who  of  G.  beringei  writes: 

They  are  so  very  human  and  interesting,  the 
young  ones  so  unsuspicious  of  danger,  the  older 
ones  so  full  of  curiosity,  that  hunting  them  can 
hardly  be  called  sport.  Owing,  however,  to  the 
native  tales  one  hears  of  their  ferocity,  and  even 
carnivorous  habits,  the  tyro  approaches  them  with 
caution,  his  imagination  alight  at  the  thought 
that  they  will  attack  him  on  the  slightest  provoca- 
tion. Adding  to  this  the  undoubted  menacing  look 
of  the  older  animals,  their  gigantic  size  and 
strength,  the  hunter  is  perhaps  to  be  pardoned  if 
he  exaggerates  the  danger  their  chase  entails.  Truth 
to  tell,  however,  he  is  in  more  danger  when  cross- 
ing a  London  "death  trap"  or  taking  a  ride  in  an 
aeroplane.  The  gorilla  is  a  great  bluffer,  and  if  he 
can't  frighten  you  away  by  his  uncanny  scream- 
ing roars  or  by  the  beating  of  his  great  chest,  he 
leaves  it  at  that — he  is  certainly  not  looking  for 
trouble.  (1923,  p.  i35  ) 

Although  Barns  remarks  that  the  moun- 
tain gorilla  is  not  very  dangerous  the  rela- 
tivity of  the  statement  should  not  be 
overlooked,  for  assuredly  the  naturalistic 
observer  or  hunter  who  assumes  that  the 
animal  under  no  circumstances  will  attack 
is  pitifully  stupid.  We  suspect  that  Bur- 
bridge  comes  near  to  the  heart  of  the  mat- 
ter when  he  attributes  to  individual  and 
temperamental  differences  and  variations 
the  apparently  contradictory  reports  con- 
cerning the  attitude  of  the  hunted  gorilla 
which  are  found  in  the  literature.  Referring 
defensively  to  the  contribution  of  Du 
Chaillu,  Burbridge  writes: 

Some  present-day  naturalists  have  gone  even 
further  in  burning  up  the  ears  of  the  little  French- 
man. While  the  roaring  and  the  chest-beating  are 
accepted,  the  gorilla  by  them  is  described  as  more 
or  less  harmless  unless  driven  to  attack  in  self- 
defense. 

Such  a  different  review  of  the  gorilla's  behavior 
would  seem  strange  were  it  not  that  casual  obser- 
vations have  small  value  when  the  temperamental 
variations  and  individuality  of  gorillas  are  con- 
sidered. The  animals  are  remarkably  individuahzed, 
and  facts  as  well  as  inconsistencies  of  behavior  ap- 
pear to  defy  standardization. 

Lions,  elephants,  buffaloes,  and  rhinos,  recog- 
nized as  capital  killers,  have  an  instinctive  fear  of 
man.  The  lower  races  of  men  fear  the  higher. 
Perhaps  the  gorilla  stands  somewhere  between. 
None  knows  just  where  instinct  ends  and  reason 
begins,  or  what  psychological  conditions  prompt 
discretion  or  aggression  in  the  moments  of  his 


wrath.  In  the  lone  savage  the  gorilla  may  instinc- 
tively perceive  a  ready  victim,  whereas  the  white 
man  and  his  attendants,  armed  with  thunder  and 
lead,  may  look  no  safer  to  him  than  did  a  handful 
of  Spaniards  to  the  Aztec  horde  hundreds  of  years 
ago.  (1928,  pp.  207-208.) 

By  reason  of  persistence  and  patiently  in- 
telligent observation  of  the  characteristics 
and  manner  of  life  of  the  mountain  gorilla, 
Burbridge  succeeded  in  obtaining  some 
splendid  motion-picture  records  of  the  wild 
animals,  and,  in  addition,  captured  alive  at 
various  times  eight  immature  specimens,  of 
which  two  were  delivered  by  him  to  the 
Zoological  Garden  in  Antwerp,  and  one, 
the  female  specimen  later  referred  to  in  this 
work  as  Congo,  was  brought  to  America  and 
for  more  than  two  years  kept  in  Florida. 
Burbridge,  both  in  photographing  and  cap- 
turing gorillas,  played  upon  timidity,  curi- 
osity, and  parental  solicitude.  The  following 
vivid  description  of  the  capture  of  a  young 
one  exhibits  method  and  action. 

We  could  hear  the  gorillas  moving  in  the  forest 
a  hundred  feet  distant.  A  snarl  and  a  scream  from 
Joe  and  Mugualla,  and  the  leopard  decoy  signal 
had  been  given.  As  the  men  changed  their  position, 
running  noiselessly  to  where  I  crouched,  with  a 
crashing  rush  a  mob  of  stalwart  females  broke 
from  the  shadows  to  the  right  with  a  half  dozen 
young  at  their  heels.  They  had  reached  the  edge 
of  the  canyon.  It  was  the  crucial  moment  and  I 
forced  myself  to  act.  Firing  my  pistols,  I  tore 
through  the  forest  toward  them,  with  my  two  men 
following.  Gorillas  ran  screaming;  several  went 
over  the  side  of  the  chasm.  I  followed,  rolling 
over  and  over.  A  stunning  blow  upon  my  head 
added  a  starry  firmament  as  I  splashed  down  into 
water  and  vegetation,  grasping  the  while  a  scream- 
ing black  ball  of  fur  which  scrambled  ahead  of 
me.  We  grappled.  I  had  him  under  my  full  weight. 
Mugualla  threw  himself  upon  us  both.  He  came 
down  like  a  catapult.  The  young  gorilla  slipped 
from  under.  We  covered  him  again.  He  fought 
with  feet  and  hands,  scratching  and  biting.  He 
was  fast,  at  least  three  grabs  ahead  of  us,  and  his 
sixty  pounds  of  muscular  strength  was  super- 
human. But  we  worked  a  sack  over  his  head.  Then 
the.  hubbub  was  augmented  by  the  boom-boom- 
boom  of  Joe's  rifle.  We  got  the  gorilla  into  the 
sack  at  last  and  drew  the  string  secure.  (1928,  pp. 
247-248.) 

For  upward  of  a  century  gorillas  have 
from  time  to  time  been  taken  alive  and  oc- 
casionally carried  to  Europe  or  America. 
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Most  of  the  specimens  have  been  very  young 
and  few  have  long  survived  in  captivity. 
The  common  method  of  capture  by  both 
negroes  and  whites  has  been  the  scattering 
of  the  surprised  band  or  family,  the  terrify- 
ing or  destruction  of  parents  or  other  adult 
members  of  the  group,  and  the  taking  of 
infantile  or  partially  grown  specimens  by 
hand  or  in  nets  (von  Oertzen,  1913,  p.  10). 
Most  frequently  reported,  since  the  use  of 
firearms  became  common,  is  the  shooting  of 
the  mother  and  the  subsequent  capture 
alive  of  a  nursing  infant  or  a  semi-depend- 
ent youngster.  As  far  as  we  have  been  able 
to  discover,  the  method  of  Burbridge  is 
unique;  so  also  is  his  success,  not  only  in 
capturing  specimens  without  injury  but  in 
transporting  them  to  Europe  or  America  in 
healthful  condition. 

Many  authorities  have  stated  that  the 
capture  of  adult  or  well-grown  gorillas  un- 
injured is  practically  impossible,  and  the 
records  certainly  indicate  that  it  is  rare. 
The  following  account  by  Zell  (1908,  pp. 
376-377)  of  a  successful  hunt  is  of  peculiar 
interest  and  importance.  It  reads: 

Capt.  Dominik,  of  the  German  army,  has  per- 
formed a  feat  which  was  regarded  as  impossible 
by  taking  alive  and  unharmed  three  gorillas,  of 
which  two  were  fully  grown  and  the  third  nearly 
so. 

He  succeeded,  therefore,  in  engaging  nearly  a 
thousand  blacks.  By  dint  of  shooting,  shouting, 
and  beating  on  hollow  trees  the  gorillas  were 
driven  in  panic  from  the  rocky  defiles  of  Mt. 
Launde  to  a  forest  glade  where  they  were  sur- 
rounded and  penned  in  with  strong  nets.  The  drive 
occupied  two  days.  At  night,  fires  were  lighted 
around  the  inclosure  and  any  gorilla  that  at- 
tempted flight  was  driven  back  by  shouting  and 
hurling  fire  brands.  In  the  evening  of  the  second 
day  the  hungry  apes  made  a  combined  effort  to 
scale  the  nets  and  escape.  Two  were  shot  and  the 
others  were  driven  back.  It  was  a  moonlight  night 
and  Dominik  determined  to  attempt  the  capture, 
with  the  aid  of  twenty  picked  men  and  a  number 
of  dogs.  Several  gorillas  were  shot,  two  big  males 
escaped,  but  three  nearly  full  grown  apes  were 
captured  by  throwing  nets  over  them  and  holding 
them  down  with  long  forked  poles,  while  they 
were  fighting  with  the  fierce  native  dogs. 

For  the  hundreds  of  gorillas  which  have 
been  taken  alive  and  kept  for  a  few  weeks. 


or  in  exceptional  cases  for  several  months, 
in  Africa,  Europe,  or  America,  science  has 
little  indeed  to  show.  The  thousands  of 
specimens  which  have  been  shot  by  hunter- 
collectors  or  sacrificed  to  the  untoward  con- 
ditions of  captivity  have  yielded  much  to 
morphology,  and  the  museums  of  the  world 
are  well  stocked  with  exhibition  specimens 
and  skins  and  skeletal  materials  for  taxo- 
nomic  research.  But  from  all  the  facts  avail- 
able it  appears  that  the  wastage  of  gorilla 
life  and  failure  to  utilize  opportunities  for 
study  of  mode  of  life  and  behavior,  are  con- 
spicuous, characteristic,  and  inexcusable. 

LOCOMOTION  AND  HANDEDNESS 
The  literature  clearly  indicates  the  terres- 
trial habit  of  the  gorilla.  Probably  the 
mountain  varieties  frequent  trees  less  than 
do  the  lowland  forms.  The  evidence  is  over- 
whelming that  the  animal  is  most  at  home 
upon  the  ground.  In  walking  it  places  the 
feet  flat  upon  the  ground  and  with  the  bodv 
bent  forward  rests  a  part  of  its  weight  on 
the  hands,  which  instead  of  being  placed 
flat  on  the  ground,  as  are  the  feet,  are  closed 
so  that  the  knuckles  are  in  contact  with  the 
ground.  There  are,  as  in  the  case  of  most 
other  mammals,  several  varieties  of  gait. 
That  of  the  gorilla  may  resemble  the  cus- 
tomary gait  of  the  dog,  or  it  mav  on  occa- 
sion rest  the  body  weight  on  the  hands  and 
swing  the  body  forward  so  that  the  legs 
come  between  the  arms. 

Of  the  G.  beringei,  Maxwell  (1928,  p. 
447)  writes: 

Their  accelerated  mode  of  progression,  or  run 
on  all  fours,  resolves  itself  into  the  following  im- 
pacts, namely  :  right  knuckles — left  knuckles — 
margin  of  right  foot  pad — margin  of  left  foot  pad. 
In  fact,  the  impacts  themselves  succeed  one  an- 
other in  much  the  same  way  as  in  the  canter  of  a 
four-footed  animal,  i.e.,  a  transverse  motion.  .  .  . 
The  forward  progression  of  the  body,  in  the  run, 
is  accompanied  by  a  slight  side  swing,  an  almost 
imperceptible  side  twist,  of  the  animal's  hind 
quarters. 

This  peculiarity  of  gait  we  have  observed 
in  the  young  chimpanzee,  but  never  in  the 
young  gorilla. 

Our  own  observations  indicate  that  even 


MODE  OF  LIFE  OF  GORILLA 


407 


Fig.  130.  Profile  of  a  full-grown  male  mountain  gorilla,  mounted  by  Carl  Akeley.  Courtesy  of  the  American  Museum  of 
Natural  History. 


at  its  most  rapid  rate  of  walking  or  run- 
ning the  young  gorilla  may  readily  be  over- 
taken on  clear  ground  by  a  man.  In  this  it 
differs  strikingly  from  the  chimpanzee, 
which  is  capable  of  much  more  rapid  loco- 
motion. Assuredly  the  gorilla  is  capable  of 
standing  erect  with  feet  flat  upon  the 
ground.  It  frequently  does  so  when  feeding 
or  when  investigating  its  surroundings.  But 
ordinarily  it  grasps  with  its  hands  any  sup- 
porting growth  or  structure  which  may  be 
at  hand.  Rarely  does  it  walk  voluntarily 
more  than  a  few  steps  standing  erect  and 
without  aid  of  its  arms,  for  evidently  this 


mode  of  locomotion,  although  possible,  is 
relatively  difficult  and  unnatural.  Variations 
in  locomotion  should  be  especially  empha- 
sized, for,  as  in  man,  peculiarities  or  vaga- 
ries of  locomotion  are  characteristic  of  indi- 
viduality and  stages  of  development.  No 
single  and  simple  description  is  universally 
applicable  or  adequate.  At  best  it  is  pos- 
sible within  brief  compass  only  to  indicate 
conspicuous  features  and  to  describe  what 
appears  to  be  the  typical  procedure. 

There  are,  it  is  true,  discrepancies  and 
conflicting  statements  in  the  literature. 
Thus,  for  example,  Ford  (1852-53,  p.  32), 
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in  a  pajirr  which  contains  several  oljvious 
inaccuracies,  tells  us  that  the  animal  in 
walking  may  place  its  open  hands  on  the 
ground.  Hartmann  (1885,  P-  231)  confirms 
this  observation  by  saying  that  the  hands 
are  rarely  thus  used.  In  the  several  speci- 
mens observed  by  us  this  placement  of  the 
hand  has  never  been  noted.  Those  who  de- 
sire to  consult  sources  will  find  in  Du 
Chaillu  (1861)  the  best  early  description 
of  locomotion.  His  observations  are  scat- 
tered throughout  his  volume  and  are  un- 
satisfactory indeed  by  comparison  with 
more  recent  statements.  The  locomotion  of 
a  captive  specimen  is  described  by  Carpen- 
ter (191 7),  and  more  general  descriptions 
appear  in  Reichenow  (1920),  Akeley 
(1923),-  Barns  (1923),  Keith  (1926),  and 
Maxwell  ( 1928) .  With  approval,  we  present 
the  following  statement  of  fact  and  opinion 
by  Keith: 

Both  Lamarck  (1809)  and  Darwin  (1871)  sup- 
posed that  if  an  anthropoid  ape  became,  either 
from  choice  or  necessity,  a  ground-living  form  it 
would,  in  the  course  of  generations,  acquire  a 
human  gait.  A  httle  reflection  will  convince  any- 
one that  an  animal  weighing  30  st.,  such  as  the 
male  gorilla,  must  be  a  clumsy  chmber;  its  flight 
would  be  limited  to  such  trees  and  branches  as 
could  carry  so  great  a  weight.  Mere  weight  com- 
pels the  adult  male  to  a  life  on  the  ground.  From 
the  accounts  which  have  come  home  from  hunters 
and  travellers  we  now  know  that  gorillas  are,  par- 
ticularly the  adult  males,  ground-living  forms,  and 
apparently  have  been  such  for  many  a  generation. 
Yet  the  gorilla  still  walks  with  a  forward  slant  in 
his  body,  supporting  and  balancing  his  weight  on 
his  bent  knuckles  as  he  advances.  His  feet,  it  is 
true,  have  advanced  nearer  to  a  human  shape  than 
those  of  any  other  known  ape.  (1926,  p.  490.) 

It  is  the  opinion  of  Garner  (1896,  pp. 
207-208)  that  the  gorilla  can  stand  upon  his 
feet  alone,  and  walk  a  few  steps  in  that  po- 
sition, but  this  he  does  only  when  undis- 
turbed and  even  then  he  usually  holds  to 
something  with  his  hands.  In  its  customary 
sitting  posture,  the  gorilla,  according  to 
Garner,  ''rests  his  body  upon  the  ischial 
bones,  with  his  legs  extended  or  crossed, 
while  the  chimpanzee  usually  squats,  rest- 
ing those  bones  upon  his  heels." 

We  may  sum  up  these  paragraphs  with 
the  statement  that  the  gorilla  usually  walks 


much  as  do  various  other  quadrupeds,  ex- 
cept for  the  peculiar  placement  and  use  of 
its  hands.  It  is  neither  bipedal  in  its  loco- 
motion nor  is  it  to  any  considerable  extent 
arboreal  in  its  habit  of  life.  Concerning  the 
last  item  of  fact,  namely,  arborealness,  evi- 
dence is  essential. 

There  can  be  no  doubt  that  the  various 
races  or  species  of  gorilla  are  capable  of 
tree  climbing.  Probably  the  lowland  forms 
are  more  skilful  in  this,  and  naturally 
therefore  more  given  to  it,  than  are  the 
mountain  varieties.  It  is  commonly  observed 
that  captive  specimens,  if  in  good  health, 
climb  freely  and  with  at  least  as  much  skill 
as  the  average  boy  or  man.  It  is  remarked 
by  Garner  (1896,  p.  206)  that  although  ex- 
pert climbers,  the  animals  are  unable  to 
sleep  in  a  tree  because  the  feet  are  incapa- 
ble of  grasping  limbs  as  do  those  of  most 
monkeys,  the  chimpanzee,  and  orang-outan. 
So  also  Maxwell  (1928,  pp.  444-445)  for 
the  mountain  gorilla,  and  Reichenow  (1920, 
pp.  20-21)  for  the  lowland  varieties,  w^hile 
affirming  tree-climbing  ability,  emphasize 
its  limitation  by  contrast  with  that  of  the 
other  manlike  apes  and  characterize  the  ac- 
tivity as  relatively  slow  and  cautious  in- 
stead of  free.  On  occasion  the  gorilla  may 
ascend  to  the  very  tops  of  tall  trees,  but  in 
so  doing  it  is  said  to  proceed  cautiously, 
testing  limbs  as  it  goes,  to  make  sure  that 
they  will  bear  its  weight.  By  contrast,  the 
chimpanzee  dashes  along,  trusting  to  its 
acrobatic  skill  to  save  it  from  harm  in  case 
a  limb  breaks  or  it  misses  or  loses  its  grasp 
of  a  support. 

Notable  also  is  the  fact  that  this  great 
ape  is  not  given  to  jumping,  either  from  the 
ground  or  from  elevations  at  which  it  may 
be  supported.  Occasionally  report  is  made 
of  an  animal  leaping  or  crashing  from  a  tree 
to  the  ground,  but  always  it  appears  to  be 
from  necessity  rather  than  choice.  Hunted 
animals  are  observed  to  act  thus,  but  rarely 
has  it  been  reported  that  captives  freely 
indulge  in  acrobatic  activities,  either  in 
amusing  themselves  or  in  attempting  to 
reach  objects.  This  again  is  in  marked  con- 
trast with  the  behavior  of  the  chimpanzee. 
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In  months  of  almost  continuous  observation 
of  the  mountain  gorilla  Congo  we  very 
rarely  saw  even  incipient  tendency  to  jump. 
Obviously  the  differences  in  physique  be- 
tween gorilla  and  chimpanzee  are  no  more 
conspicuous  than  are  the  differences  in  loco- 
motor tendency,  ability,  and  skill. 

It  is  often  asserted  that  in  the  structure 
and  use  of  its  feet  and  hands  the  gorilla 
is  the  most  manlike  of  existing  primates. 
The  statement  might  seem  to  imply  that 
the  animal  also  most  closely  approaches  us 
in  locomotion,  but  this  can  scarcely  have 
been  intended,  for  the  chimpanzee  appears 
to  walk  erect,  with  feet  flat  upon  the 
ground,  more  willingly  and  readily  than 
either  gorilla  or  orang-outan.  In  its  terres- 
trial habit  the  gorilla,  however,  is  more 
nearly  akin  to  man. 

Whereas  in  the  chimpanzee  there  are 
varied  evidences  of  interest  in  rhythmic 
stimuli  or  activities,  the  opposite  holds  of 
the  gorilla.  We  have  discovered  only  a  few 
references  to  dance-like  movements  or  other 
indications  of  partiality  for  rhythm.  Of  a 
young  captive  for  a  considerable  time  under 
his  care,  Falkenstein  (1879,  p.  152)  reports 
spontaneous  and  untaught  handclapping 
and  whirling  about  in  a  crude  dance  as  if 
"drunk  with  pleasure."  These  activities  ap- 
peared when  the  animal  was  in  perfect 
health  and  apparently  exceptionally  ener- 
getic. So  also  von  Oertzen  (1913,  p.  12) 
reports  of  a  captive  female  that  without 
being  taught  she  readily  learned  to  walk 
on  her  hind  legs  and  to  perform  a  kind  of 
dance  seemingly  "borrowed  from  the  ne- 
groes." There  is,  of  course,  rhythmic  beat- 
ing of  the  chest  and  of  surrounding  objects, 
but  aside  from  such  activities  we  have  no 
additional  evidence  of  the  invention  of 
dances  or  indulgence  in  anything  akin  to 
dance  movements  by  the  gorilla. 

It  has  been  indicated  that  this  ape  is 
more  at  home  on  the  ground  than  above  it. 
So  likewise  it  appears  to  be  averse  to  trust- 
ing itself  to  water.  Direct  observations  are 
few  and  in  a  measure  contradictory.  We  pre- 
sent typical  examples. 

Fondness  for  water  as  a  medium  for  play 


has  been  reported  in  several  captive  speci- 
mens, notably  by  Falkenstein  (1879,  p. 
153);  and  ready  adaptation  to  bathing  in 
warm  water  has  also  been  observed,  as  for 
example  by  Cunningham  (i92i,p.  123).  It 
is  thus  indicated  that  the  animal  has  no 
strong  aversion  to  water.  Garner  (1896,  p. 
189)  asserts  dislike  of  deep  water  on  its 
part,  considers  doubtful  its  ability  to  swim, 
yet  finds  in  the  characteristic  webbing  of 
the  digits  a  puzzling  suggestion  of  nata- 
torial ability.  'T  have  been  told,"  he  adds, 
"that  the  gorilla  can  swim,  and  it  may  be 
true ;  but  I  have  never  observed  anything  in 
his  habits  to  confirm  this,  while  I  have  noted 
many  facts  that  controvert  it." 

Another  variety  of  evidence  is  drawn 
from  distribution,  which  commonly  is  as- 
serted to  be  insular  and  definitely  related  to 
water  boundaries.  We  take  the  following 
expository  and  critical  comment  from  El- 
liot (19 1 3,  III,  211),  who,  in  reviewing  a 
paper  by  Rothschild  (1906)  relative  to  go- 
rilla races,  remarks: 

In  order  to  account  for  these  races  of  Gorilla 
being  found  in  Cameroon  the  Author  supposes 
they  cannot  swim  and  therefore  the  races  are 
separated  and  entirely  isolated  by  the  large  rivers. 
This  is  a  view  taken  from  Selenka,  in  defense  of 
his  creating  various  species  of  Ourang,  but,  as  in 
Selenka's  case,  no  proof  whatever,  either  of  the 
Gorilla's  lack  of  ability  to  swim  or  of  its  confine- 
ment to  certain  districts  is  forthcoming,  and  it 
may  be  considered  exceedingly  doubtful  if  this 
Ape  is  restricted  in  its  wandering  "as  if  on  islands," 
for  the  "dry  seasons"  in  tropical  lands  reduce  the 
volume  of  water  in  the  rivers  to  such  a  degree 
as  to  disclose  their  beds  in  many  places,  even 
sometimes  of  the  largest  streams,  thus  affording 
an  easy  passage  from  one  bank  to  the  other. 

More  obviously  and  directly  to  the  point 
is  the  following  report  by  Reichenow: 

In  following  the  numerous  trails  I  have  never 
observed  that  the  deep  streams  which  the  animals 
would  have  to  swim  had  been  crossed.  The  course 
of  the  Njong  seems  to  me  always  to  be  the  bound- 
ary of  the  range.  But  that  rivers  are  not  impassable 
obstacles  for  the  gorilla  Oertzen  asserts: 

"That  the  ape  does  not  under  all  conditions 
avoid  water,  I  have  undoubtedly  established  with 
the  gorilla.  From  the  prints  one  can  easily  see 
that  a  herd  of  eight  head  had  swum  across  the 
Ayne  river  which  in  that  place  was  sixty  meters 
broad."  (Reichenow,  1920,  p.  30.) 
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(Iranting  the  inconchisivencss  of  the  evi- 
dences available  we  venture  the  tentative 
inference  therefrom  that  the  gorilla  pos- 
sesses neither  fondness  for  water  as  sur- 
rounding medium  nor  natural  ability  to 
swim.  In  these  respects  we  have  discovered 
no  reason  to  suppose  that  it  differs  essen- 
tially from  man,  orang-outan,  or  chimpan- 
zee. Whether  like  man  the  great  apes  can 
readily  learn  of  their  own  initiative  or  be 
taught  to  swim  we  do  not  know. 

The  widespread  and  intense  human  inter- 
est in  handedness  would  justify  expectation 
of  numerous  records  of  evidence  of  such 
tendency  or  the  lack  of  it  in  the  gorilla,  but 
the  literature  indicates  otherwise.  Indeed, 
there  is  almost  complete  lack  of  recorded 
observations.  What  we  have  succeeded  in 
discovering  we  herewith  report. 

On  the  assumption  that  the  larger  and 
presumably  the  stronger  limb  or  side  of  the 
bilaterally  symmetrical  organism  is  domi- 
nant in  activity  and  probably  also  preferred 
for  various  acts,  Mollison  (1908,  pp.  112- 
115),  from  various  skeletal  measurements, 
states  that  gibbon,  orang-outan,  and  man 
are  naturally  right-handed,  gorilla  and 
chimpanzee  left-handed.  From  a  more  re- 
cent paper  by  the  same  authority,  a  con- 
tinuation of  his  study  of  the  functional 
significance  of  asymmetry,  we  quote  a  few 
sentences  which  are  immediately  relevant. 

In  the  arm  the  right  side  is  greatly  preferred  in 
the  gibbon,  orang,  and  man,  the  left,  at  least  in 
the  lower  arm  and  also  less  plainly  (there  is  more 
frequent  equality)  in  the  chimpanzee  and  gorilla. 
All  three  bones  of  the  leg  predominate  easily  on 
the  right  side  in  the  orang  and  gibbon,  on  the  left 
in  the  gorilla.  (Mollison,  1910-11,  p.  196.) 

The  author  thus  summarizes  important 
conclusions: 

The  proportions  of  each  primate  show  a  de- 
pendence on  two  factors :  function  and  species 
relationship. 

Primarily,  proportions  are  dependent  on  the 
kind  of  locomotion.  We  can  distinguish  for  it  five 
types :  springer,  climber,  runner,  hanger,  and 
walker.  To  each  of  these  types  of  locomotion  corre- 
sponds a  certain  type  of  proportion.  (Pp.  248- 
249.) 

Instead  of  presuming  to  discuss  or  at- 


tempt to  evaluate  the  facts,  assumptions, 
and  arguments  of  Mollison  we  shall  present 
the  remainder  of  our  evidences.  Of  handed- 
ness in  the  lowland  captive  John  Daniel, 
who  for  some  years  was  kept  by  Alyse  Cun- 
ningham in  London,  Pick  (1926,  p.  432) 
thus  writes: 

I  will  mention  here  what  Major  Penny  told  me 
at  my  request,  that  the  gorilla  may  be  exclusively 
a  right-hander;  for  example,  both  in  eating  and 
in  throwing  sand  or  stones,  which  he  likes  to  do, 
as  I  myself  observed.  Major  Penny  has  never  seen 
him  carry  out  these  movements  with  his  left  hand. 

The  author  continues  with  the  following  re- 
lated information: 

Mollison  calls  the  orang  the  greatest  right-hander 
after  man,  the  chimpanzee  and  gorilla  left-handers. 
With  the  chimpanzees  from  Tenerife  and  the  other 
chimpanzees  in  the  Zoological  Garden  in  Berlin  I 
found  no  lasting  preference  for  one  hand  in  grasp- 
ing. Here  and  there  I  believed  I  had  established 
in  one  or  another  an  exclusive  use  of  the  right 
hand,  and  then  a  grasping  with  the  left  hand 
would  throw  this  idea  over.  I  should  designate  the 
chimpanzees  as  "both  banders"  (ambidextrous). 

The  sole  record  of  experimental  test  of 
handedness  in  the  gorilla  is  that  of  Yerkes 
for  the  approximately  five-year-old  speci- 
men of  G.  beringei,  Congo.  The  subject  was 
tested  under  definitely  described  conditions 
for  maximal  arm  and  leg  reach  and  prefer- 
ence of  side  in  reaching  or  in  using  objects 
as  tools.  Right-handedness  was  repeatedly 
observed  and  in  conjunction  therewith  left- 
footedness.  The  author  states  (1927,  pp. 
69-72): 

Right-handedness  was  early  manifested  in  the 
various  forms  of  stick  problem,  and  by  a  system- 
atic test  in  which  the  gorilla  was  made  to  reach 
for  food  I  discovered  that  she  used  the  right  hand 
and  arm  approximately  two-thirds  of  the  time. 
(Pp.  69-70.) 

I  set  the  problem  in  six  different  locations  and 
despite  the  variation  of  conditions  Congo  con- 
sistently reached  with  her  right  arm  and  hand,  if 
the  object  was  near,  and  with  her  left  leg  and 
foot,  if  the  object  was  beyond  arm  reach.  These 
confirmatory  observations  are  mentioned  because 
of  the  unexpectedness  of  the  marked  preference 
and  its  possible  significance  in  connection  with 
further  investigation  of  handedness,  footedness, 
and  evedness  in  relation  to  neurolo2:ical  conditions. 
(Pp.  71-72.) 
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We  have  discovered  no  other  records  of 
observations  and  we  note  simply  that 
whereas  the  behavioral  reports  for  the  low- 
land gorilla  John  Daniel  and  the  mountain 
gorilla  Congo  agree  in  indicating  right- 
handedness,  they  are  contradictory  of  Mol- 
lison's  inference  from  physical  measure- 
ments that  the  gorilla  should  naturally  be 
left-handed. 

We  conclude  this  section  with  the  tenta- 
tive generalization  that  the  gorilla  is  a 


heavily  built,  clumsy,  and  slow-moving  pri- 
mate, of  terrestrial  habit,  which,  although 
ordinarily  quadrupedal  in  its  locomotion, 
strikingly  resembles  man  in  the  structural 
characters  of  its  extremities,  and,  like  man, 
is  a  fairly  skilful  although  cautious  climber, 
but  by  preference  non-arboreal.  Apparently 
it  resembles  man  also  in  natural  fear  and 
avoidance  of  deep  water,  inability  to  swim 
without  tuition  or  practice,  and  preferential 
use  of  the  right  hand. 


CHAPTER  THIRTY-THREE 
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BECAUSE  nest-building  activities  re- 
sult in  visible  modifications  of  envi- 
ronment which  the  naturalist  may 
study  at  his  leisure,  the  literature  on  this 
aspect  of  the  gorilla's  "mode  of  Hfe"  is  rela- 
tively abundant  and  knowledge  correspond- 
ingly varied.  The  progress  of  enlightenment, 
with  its  perplexingly  contradictory  findings 
and  persistent  uncertainties,  may  best  be 
exhibited  by  a  chronological  survey. 

Their  dwellings,  if  they  may  be  so  called,  are 
similar  to  those  of  the  Chimpanzee,  consisting 
simply  of  a  few  sticks  and  leafy  branches  sup- 
ported by  the  crotches  and  limbs  of  trees;  they 
afford  no  shelter,  and  are  occupied  only  at  night. 
(Savage  and  Wyman,  1847,  p.  424.) 

Thus  Savage  and  Wyman,  primarily,  it 
would  appear,  on  the  basis  of  native  report, 
prepared  the  mold  for  opinion  and  supposi- 
tion concerning  this  topic.  That  they  were 
partially  right  will  presently  appear.  It  is 
important  to  remark  that  they  drew  their 
facts  from  the  Gaboon  region. 

During  the  next  quarter  century  there 
is  scant  evidence  of  progress.  The  rumor 
seems  to  have  become  current  that  hut-like 
roofed  nests  were  constructed  by  gorilla, 
chimpanzee,  or  both,  for  in  1849  Gautier- 
Laboullay  (1858-61,  p.  89)  wrote  that  the 
gorilla  lives  in  trees  and  in  rainy  weather 
sleeps  in  roofless  nests.  And  lack  of  protec- 
tion from  rain  is  remarked  also  by  I.  Geof- 
froy-Saint-Hilaire  (1858-61,  p.  54),  who, 
in  addition  to  emphasizing  uncertainty  of 
knowledge  concerning  nest  building,  says 
that  the  gorilla  differs  markedly  from  the 
chimpanzee,  the  structures  of  the  latter  be- 
ing placed  much  higher  in  trees  and  more 
carefully  woven. 

According  to  Du  Chaillu  (1861,  p.  349) 
young  gorillas,  and  possibly  also  females 
with  nursing  infants,  sometimes  rest  and 
sleep  in  trees,  whereas  the  male  takes  his 
position  at  the  foot  of  the  tree  with  his  back 


against  the  trunk.  Evidently  the  first-hand 
information  of  this  writer  was  meaner  and 
he  gleaned  little  from  the  statements  of  the 
Negroes.  Reade  (1864)  and  Owen  (1865) 
present  the  fact  of  nest  building  without 
critical  discussion,  but  in  Falkenstein 
(1879,  p.  153)  appears  the  significant  state- 
ment that  the  animals  certainly  remain  on 
the  ground  at  night  in  a  resting  place  pre- 
pared by  raking  together  leaves  and  twigs. 
In  effect  the  essential  observations  of  Du 
Chaillu  are  confirmed  by  von  Koppenfels 
(1877,  P-  418),  who  reports  that  the  animals 
each  evening  build  nests  in  small  trees  at  a 
height  of  five  to  six  meters.  They  are  like 
the  nests  of  the  stork  and  consist  of  green 
branches  placed  in  the  first  strong  forking 
limbs.  The  young  animals,  if  thev  still  re- 
quire the  warmth  and  protection  of  the 
mother,  seek  shelter  with  her  in  such  a  nest, 
"while  the  father  crouches  at  the  foot  of 
the  tree,  with  his  back  against  it,  to  spend 
the  night  and  to  protect  his  family  from  the 
attacks  of  leopards." 

Despite  all  that  had  previously  been  pub- 
lished. Garner  in  1896  (p.  217)  writes: 

It  has  been  said  by  many  that  the  gorilla 
builds  a  rude  hut  or  shelter  for  himself  and 
family,  but  I  have  found  no  evidence  that  such 
is  true.  The  natives  declare  that  he  does  so,  and 
some  white  men  affirm  the  same;  but  during  my 
travels  through  their  habitat,  I  offered  hberal  and 
frequent  rewards  to  any  native  who  would  show 
me  one  of  these  specimens  of  simian  architecture, 
but  I  was  never  able  to  find  any  trace  of  one  made 
or  occupied  by  any  ape. 

Subsequently  this  author  substituted  for 
his  denial  of  nest  building  the  assertion  that 
the  mother  gorilla  "makes  the  bed  for  her- 
self and  her  baby  about  twenty  feet  above 
the  ground  in  much  the  same  way  as  the 
chimpanzee.  But  the  father  gorilla  makes 
his  bed  on  the  ground  itself."  (1919.  p- 
401.)  This  description,  like  that  of  von 
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Fig.  131.  The  bed  or  nest  of  a  mountain  gorilla  in  the  crotch  of  a  tree  on  Mt.  Karisimbi,  at  an  altitude  of  about  11,000 
feet.  Courtesy  of  M.  Maxwell  and  Natural  History  Society  of  Bombay. 


Koppenfels,  suggests  the  influence  of  Du 
Chaillu  and  leaves  us  uncertain  as  to  the 
facts.  Garner's  remark  about  the  testimony 
of  the  African  natives  is  further  substanti- 
ated and  its  value  magnified  by  an  abstract 
of  native  testimony  taken  from  Jenks 
(191 1,  p.  57) :  "The  gorilla  seldom,  if  ever, 
sleeps  two  successive  nights  in  the  same 
place." 

The  common  sleeping  posture  is  said  to 
be  on  side  or  back,  with  the  head  pillowed 
on  one  or  both  arms.  But  undoubtedly  this 
is  extremely  variable,  for  certain  authorities 
report  the  sitting  or  recumbent  attitude  in 
addition  to  or  instead  of  the  side  or  back 
positions.  Forbes  (1894,  II,  187)  and  Gar- 
ner (1896,  p.  228)  refer  especially  to  the 
recumbent  attitude,  and  Bates  (1905,  p. 
68)  to  the  sitting  posture.  The  last  named 
author  mentions  also  report  of  snoring,  but 
of  this  we  have  discovered  no  other  rec- 


ord. Our  own  observations  of  a  half-grown 
mountain  gorilla  confirm  the  side  and  back 
positions  as  typical,  and  further  indicate 
that,  although  the  animal  would  not  ordi- 
narily seek  materials  for  nest  construction, 
she  would  crudely  fashion  a  nest  out  of 
straw  provided  and  either  burrow  into  it  or, 
if  the  temperature  was  unusually  low,  draw 
the  straw  over  her. 

In  further  comment  on  the  nest-building 
activities  of  captive  specimens  the  discus- 
sion of  Sokolowsky  (1908,  p.  38)  should 
be  cited,  for  he  emphatically  asserts  the  ex- 
istence of  an  instinct  for  nest  building  and 
reports  that  young  captives  will  on  occa- 
sion, if  supplied  with  suitable  materials,  sit 
in  the  midst  of  them  and  with  evident  in- 
tent and  seriousness  of  purpose,  markedly 
distinguished  from  play,  shape  them  into 
the  form  of  a  nest  or  bed.  Since  this  author 
does  not  disprove  the  existence  of  imitation 
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or  tuition,  the  use  of  the  word  instinct  evi- 
dently is  unjustified,  and  we  can  with  assur- 
ance assert  that  although  both  young  and 
adult  gorillas  have  nest-building  tendency 
and  ability,  there  is  complete  lack  of  knowl- 
edge as  to  whether  it  is  innate,  acquired,  or 
in  part  each. 

A  step  forward  is  marked  by  the  original 
contribution  of  von  Oertzen  which,  although 
brief,  is  definite,  circumstantial,  and  con- 
vincing. 

In  the  Ayne  swamps  near  Akoafim,  I  had  fre- 
quently hunted  gorillas  in  vain,  until  one  morning 
I  came  on  an  old  deserted  farm,  the  recently  aban- 
doned camp  of  a  herd.  I  counted  sixteen  sleeping 
nests,  nine  of  which  were  found  upon  the  ground, 
seven  in  branches  of  umbrella  trees  at  a  height  of 
about  three  to  five  meters.  The  nests  were  trans- 
parent and  relatively  small.  If  one  cannot  deter- 
mine unconditionally  the  number  of  heads  in  the 
herd  from  the  number  of  nests,  since  one  or  an- 
other animal  may  build  several  nests  until  it  comes 
to  rest,  yet  it  may  be  assumed  that  in  this  case 
at  least  ten  animals  were  found  together,  a  number 
which  certainly  exceeds  the  limits  of  a  family.  Also 
a  native  hunter  in  North  and  South  Kamerun  as- 
sured me  that  the  gorilla,  like  the  chimpanzee, 
lives  in  herds.  A  view  many  times  asserted  that 
the  gorilla  lives  only  in  families,  appears  not  to 
hold  in  all  regions.  (1913,  p.  4.) 

Incomparably  the  most  useful  discussion 
of  gorilla  nesting  and  sleeping  is  that  of 
Reichenow  (1920,  pp.  5  ff.),  for  in  addi- 
tion to  reviewing  briefly  previous  contribu- 
tions, this  investigator  records  considerable 
new  information.  The  discussion  is  through- 
out comparative,  as  is  indicated  by  these  in- 
troductory sentences : 

The  chimpanzee,  as  well  as  the  gorilla,  builds 
for  itself  resting  places  in  which  it  passes  the 
night.  From  their  appearance  one  may  call  these 
places  nests.  The  building  of  nests  is  for  the  ob- 
server one  of  the  most  striking  activities  of  the 
animal.  The  kind  of  place,  the  location,  the  num- 
ber of  the  nests,  relations  between  newly  erected 
nests  and  old  ones  no  longer  used,  give  us  numer- 
ous conclusions  concerning  the  habits  of  the  ani- 
mals. We  thus  make  the  building  of  nests  the 
starting  point  for  the  descriptions. 

Noticeably  contradictory  are  the  reports  with 
regard  to  these  questions  in  the  literature.  (1920, 
P-  4-) 

There  follows  description  of  observations 
which   indicate   that   in   the  Cameroons 


Reichenow  discovered  no  gorilla  nests  in 
trees;  instead  they  were  always  either  on 
the  ground  or  in  low  bushes  at  a  height  of 
three  to  five  feet  from  the  ground.  Xest  con- 
struction is  thus  described: 

The  gorilla  builds  his  resting  place  in  this  man- 
ner: he  bends  over  in  a  circular  area  of  two  to 
three  meters  diameter,  all  the  standing  plants 
toward  the  middle  of  the  place,  or  in  a  sidewise 
direction,  and  arranges  this  tangle  of  leafy  stems, 
knitting  them  together  so  that  the  round  bowl-like 
nest  has  a  diameter  of  one  to  one  and  a  half 
meters.  Torn  parts  of  plants  brought  from  other 
places  I  have  never  observed.  If  one  tears  apart 
such  a  nest  one  finds  that  all  the  plants  are  still 
rooted  in  the  earth.  In  spite  of  a  large  number 
of  thorny  plants  which  are  mixed  in  the  under- 
growth, the  animals  are  skillful  in  finding  places 
which  are  free  from  thorns.  On  the  other  hand, 
large-leaved  plants  and  high  standing  grasses  are 
preferred  for  the  nests. 

These  nests  which  are  built  somewhat  higher 
above  the  earth  in  a  low  strong  bush  are  com- 
pleted in  a  corresponding  way  to  those  on  the 
earth.  The  separate  branches  of  the  bush  are 
partly  bent  outward,  partly  bent  in  toward  the 
middle,  and  woven  together.  These  higher  nests 
are  distinguished  in  that  they  form  an  extraordi- 
narily soft  and  flexible  foundation.  One  can  com- 
pare them  with  a  spring  feather  mattress.  .  .  . 

The  gorilla  builds  his  nest  in  forests  and  in  tree- 
less regions.  He  lays  value  only  upon  the  thickest 
possible  undergrowth.  I  have  found  nests  equally 
in  the  thick  primeval  forest  and  in  the  old  deserted 
negro  farms  on  which  no  strong  stand  of  trees  had 
yet  grown  up.  That  no  particular  shelter  is  used 
against  the  rain  I  can  establish  with  certainty. 
.  .  .  (Pp.  6-7.) 

Concerning  the  location,  grouping,  and 
use  of  the  nests  we  are  informed  that  they 
are  made  at  the  approach  of  evening  and 
deserted  the  following  morning,  being  used 
for  only  a  single  night.  Indicative  of  aban- 
donment is  the  fact  that  the  nests  are  fre- 
quently dirtied  with  feces.  In  regions  where 
gorillas  are  abundant,  deserted  nests  are 
common,  and  the  author  remarks  that  it  is 
astonishing  that  they  are  so  imperfectly 
known.  The  number  of  nests  together  dif- 
fers greatly.  Reichenow  reports  as  high  as 
thirteen.  They  are  placed  irregularly  in 
groups  eight  to  fifteen  meters  apart,  two, 
three,  or  rarely  four  constituting  a  group. 
The  stretches  of  thick  undergrowth  between 
groups  constitute  each  a  separate  camp.  In 
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the  case  of  the  thirteen  nests  found  together 
there  were  five  distinguishable  groups. 
When  a  group  consists  of  more  than  two 
nests  the  others  usually  are  relatively  small 
and  presumably  belong  to  partially  grown 
animals.  Reichenow  believes  that  each 
group  represents  a  family  camp  and  that 
the  nests  in  bushes  or  low  trees  and  those 
which  are  constructed  with  special  care  and 
as  he  puts  it  "softly  cushioned"  probably 
are  used  by  females  with  nursing  infants. 

Comparison  of  the  reports  of  various  ob- 
servers leads  Reichenow  to  suggest  that 
there  may  be  important  local  or  racial  dif- 
ferences in  nest-building  activities.  The  go- 
rillas of  the  Cameroons,  according  to  his 
findings,  build  either  on  the  ground  or  near 
the  ground  in  low  bushes  or  small  trees.  By 
contrast,  the  gorillas  of  the  Gaboon,  ac- 
cording to  the  observations  of  von  Kop- 
penfels  and  von  Oertzen,  may  place  their 
nests  in  trees  at  such  considerable  distance 
from  the  ground  as  twenty  feet,  or  they 
may  rest  directly  on  the  ground. 

From  the  varied  supplementary  and  par- 
tially contradictory  information  we  reach 
the  tentative  conclusion  that  there  probably 
are  marked  variations  in  nest  building 
which  are  correlated  with  species  and  va- 
riety, with  local  environmental  conditions, 
or  with  season.  Possibly  the  factors  of  each 
of  these  categories  may  be  contradictory. 
Suggested  is  the  existence  of  three  principal 
types  of  nest-building  habit,  referable  re- 
gionally to  (i)  the  Cameroons,  (2)  the 
Gaboon,  and  (3)  the  mountains  of  East 
Equatorial  Africa.  Following  Reichenow's 
terminology  we  may  use  the  directional 
terms  North,  South,  and  East. 

The  facts  relative  to  these  local  peculiari- 
ties may  be  summarized  thus  briefly.  In  the 
North  or  Cameroons  region  there  is  a  pre- 
dominance of  ground  nests,  with  occasional 
low  tree  nests  of  special  construction.  In 
the  South  or  Gaboon  region,  according  to 
the  evidences  presented  by  Savage  and  Wy- 
man,  von  Koppenfels,  and  von  Oertzen,  and 
also  by  Aschemeier,  there  occur  in  addition 
to  the  ground  structures  nests  which  are 
located  in  trees  at  variable  distances  from 


the  ground.  We  are  not  convinced  by  pres- 
ent evidences  that  there  is  any  substantial 
difference  between  the  placement  of  nests  in 
these  two  regions.  Von  Oertzen,  it  is  true, 
reports  elevations  of  five  meters,  but  this  by 
comparison  with  the  common  nest  place- 
ment of  the  chimpanzee  is  relatively  low. 
Moreover,  Aschemeier,  reporting  observa- 
tions in  the  Gaboon,  states  that  the  nests  of 
the  gorilla  are  much  more  variable  than 
those  of  the  chimpanzee  in  location  and 
construction  and  may  easily  be  identified, 
if  recently  occupied,  by  their  peculiar  odor. 
He  describes  what  one  may  infer  to  be  tree 
nests,  but  more  particularly  nests  con- 
structed by  bending  and  breaking  the  tops 
of  saplings  or  by  pulling  and  weaving  to- 
gether on  the  ground  grasses,  ferns,  and 
bushes.  One  may  legitimately  infer  from  his 
description  that  the  nests  are  commonly 
either  on  the  ground  or  a  slight  distance 
above  it.  "One  of  the  most  interesting  fea- 
tures about  the  beds  of  the  gorilla  is  that 
they  are  made  in  close  proximity  to  streams 
of  water,  where  mosquitoes  and  insects  of 
many  kinds  are  particularly  abundant." 
(Aschemeier,  1922,  p.  177.) 

As  to  the  nesting  habits  of  the  mountain 
varieties  of  gorilla  in  Eastern  Equatorial 
Africa,  the  evidence  is  fairly  consistent  in 
indicating  the  use  of  ground  nests.  On  this 
point,  citing  the  observations  of  Captain 
Arrhenius,  Lonnberg  (191 7,  p.  18)  states 
that  G.  beringei  makes  a  nest  among  the 
bamboo,  on  which  it  places  twigs.  Whether 
this  is  in  the  nature  of  nest  lining,  or  as 
covering  for  the  animal,  we  are  not  in- 
formed. In  addition  to  the  construction  of 
ground  nests  by  the  mountain  gorilla,  Barns 
(1922,  pp.  82-83)  remarks  that,  although 
it  is  not  generally  known,  these  "gorillas 
are  fond  of  bending  over  long  bamboos  to 
make  a  kind  of  low  platform  upon  which  to 
sun  themselves  and  from  which  to  pluck  and 
chew  the  tender  leaves."  A  mode  of  protec- 
tion from  accumulated  rainfall  also  is  indi- 
cated: 

In  the  densely  forested  mountains  of  the  equa- 
torial forests  rain-storms  are  of  almost  daily  oc- 
currence, so  that  unless  sleeping  quarters  are  se- 
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lected  with  some  care  the  gorilla  finds  himself 
lying  in  a  puddle  from  the  water  draining  off  his 
thick  coat  of  fur.  Thus  it  is  we  find  this  very 
human  animal,  if  there  is  no  hollow  or  overhanging 
tree  handy,  either  scraping  a  hole  for  himself  which 
he  lines  with  ferns  or  twigs,  and  over  which  he 
sits,  or  forming  a  similar  "nest"  in  the  middle  of 
a  clump  of  bamboo,  so  that  in  either  case  he  will 
not  be  sleeping  in  a  puddle.  (Barns,  1923,  p.  130.) 

Bradley  (1922),  Akeley  (1923),  and 
Gyldenstolpe  (1923)  offer  entirely  similar 
and  consistent  descriptions  of  crude  nests 
placed  in  depressions  of  the  ground  beside 
or  under  tree  trunks  or  in  clumps  of  bam- 
boo. Burbridge,  however,  as  indicated  be- 
low, affirms  the  occasional  construction  of 
tree  nests. 

The  camps  of  the  gorillas,  occupied  only  for  the 
space  of  a  night,  consisted  of  large  bird-nest-like 
couches  upon  the  ground,  built  with  some  care 
from  the  grasses  and  twigs  of  adjacent  shrubbery. 
But  no  attention  was  paid  to  protection  from  the 
icy  blasts  of  rain.  Rarely  they  housed  in  the  hol- 
low openings  of  trees.  On  still  rarer  occasions, 
while  the  adult  male  slept  on  the  ground,  the 
mothers  with  their  young  built  huge  nests  in  the 
tallest  trees.  At  such  times  the  reason  was  evident, 
for  a  careful  search  disclosed  the  trail  of  prowling 
leopards,  who,  not  daring  to  attack  an  adult  go- 
rilla, snatch  one  of  their  young  when  occasion 
allows.  (1928,  pp.  221-222.) 

And  Maxwell  (1928,  p.  446)  says: 
''Whereas  the  adult  male  gorilla  seems  to 
prefer  ground  seats,  it  not  infrequently 
happens  that  the  younger  members  of  a 
flock  occupy  small  platforms,  from  four  to 
six  feet  above  ground  level:  such  small 
platforms,  which  resemble  nests  after  they 
have  been  occupied,  are  usually  roughly 
built  in  the  crotch  of  some  largre  Ha^enia 
tree." 

We  consider  .justifiable  the  conclusion 
that  the  mountain  gorillas  habitually  con- 
struct their  nests  either  on  or  very  near  to 
the  ground,  whereas  the  lowland  varieties 
use,  in  addition  to  this  type  of  nest,  struc- 
tures which  are  placed  upon  low-lying 
branches  of  trees,  constructed  by  bending 
over  the  tops  of  trees  or  by  weaving  to- 
gether low-growing  bushes.  It  is  by  no 
means  definitely  established  that  conspicu- 
ously important  differences  in  nest-building 


activities  are  characteristic  of  the  several 
varieties  of  gorilla  or  of  locality  or  season. 

FOOD  AND  FEEDING  HABITS 
The  answer  to  the  question.  Is  the  gorilla 
herbivorous,  carnivorous,  or  omnivorous? 
depends  on  the  authority  consulted.  Be- 
cause of  this  we  must  examine  the  observa- 
tional evidences  presented  and  attempt  to 
evaluate  them  and  reconcile  their  discrep- 
ancies. 

The  initial  scientific  description  offered 
by  Savage  and  Wyman  mentions  the  Amo- 
miims  as  favorite  food  plants,  and  adds: 

They  eat  only  those  species  which  have  an  acid 
pulp  or  arillus.  Fruits  distinguished  by  the  oppo- 
site qualities  of  acidity  and  sweetness  are  eaten 
with  equal  zest.  The  stem  of  the  Saccharum  offici- 
narum,  the  fruit  of  the  Elais  Giiineensis  or  oil  palm, 
Carica  papaya,  Musa  sapientium,  and  several 
others  unknown  to  Botany  are  prominent  on  the 
list.  (1847,  p.  425-) 

Seriously  at  variance  with  this  simple 
straightforward  description  of  vegetarian- 
ism is  the  report  of  Ford,  who,  having  in- 
dicated that  the  gorilla  feeds  on  various 
roots  and  forest  fruits,  informs  us  that  ac- 
cording to  the  most  reliable  information  it 
is  also  to  some  extent  carnivorous.  '"When 
man  is  his  prey,  he  devours  him  as  he  does 
animals  that  he  can  catch,  though  his  slug- 
gishness  prevents  his  taking  manv  animals 
as  prey."  (1852-53,  p.  32.) 

Du  Chaillu  thus  affirms  the  report  of  Sav- 
age and  Wyman : 

The  gorilla,  though  it  has  such  immense  canines, 
and  though  its  vast  strength  doubtless  fits  it  to 
capture  and  kill  almost  every  animal  which  fre- 
quents the  forests,  is  a  strict  vegetarian.  I  ex- 
amined the  stomachs  of  all  w'hich  I  was  luckv 
enough  to  kill,  and  never  found  traces  there  of 
aught  but  berries,  pineapple  leaves,  and  other 
vegetable  matter.  It  is  a  huge  feeder,  and  no  doubt 
soon  eats  up  the  scant  supply  of  its  natural  food 
which  is  found  in  any  limited  space,  and  is  then 
forced  to  wander  on  in  constant  battle  with  fam- 
ine. Its  vast  paunch,  which  protrudes  before  it 
when  it  stands  upright,  proves  it  to  be  a  great 
feeder;  and,  indeed,  its  great  frame  and  enormous 
muscular  development  could  not  be  supported  on 
little  food.  (1861,  p.  348.) 

Wholly  consonant  with  this  description 
and  in  certain  respects  importantly  supple- 
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meriting  it  is  the  testimony  of  the  natives 
(Bulus)  as  summarized  by  Jenks.  We  quote 
it  because  it  has  to  do  with  feeding  habits 
as  well  as  with  foods  preferred. 

The  foraging  is  also  done  independently  as  a 
rule,  although  it  is  frequently  claimed  and  more  or 
less  generally  believed  by  the  Bulu  that  the  "old 
man"  sometimes  has  his  food  brought  to  him,  as, 
for  instance,  when  the  gorillas  are  eating  the  fruit 
of  a  tall  tree.  They  find  most  of  their  food  very 
early  in  the  morning  or  late  in  the  day.  They  also 
commonly  feed  on  moonlight  nights.  No  record  is 
found  that  they  store  food.  Their  food  consists  of 
many  kinds  of  forest  fruits,  from  shrubs  and  trees, 
and  also  of  such  bananas,  plantains  and  sugar  cane 
as  they  can  secure  from  the  more  or  less  deserted 
"old"  gardens.  These  gardens  are  their  common 
haunts.  They  stay  for  days,  weeks,  or  even  months 
in  one  section,  and  then  suddenly  change  locality. 
They  usually  return  at  the  next  season;  and  thus 
are  seasonal  migrants.  (1911,  p.  57.) 

Possibly  the  evidences  available  to,  and 
forcibly  presented  by,  Savage  and  Wyman, 
Du  Chaillu,  and  others  might  have  settled 
opinion  for  an  indefinite  period  had  not 
Falkenstein,  a  reputedly  excellent  and  reli- 
able observer,  emphatically  asserted  that 
the  gorilla  both  in  its  natural  state  and  in 
captivity  takes  animal  foods,  especially  in- 
sects, birds,  and  birds'  eggs,  as  well  as  vege- 
table products.  Referring,  it  would  appear, 
especially  to  captives,  this  author  insists 
that  flesh  is  not  only  readily  taken  by  the 
gorilla  but  is  necessary  to  keep  it  in  good 
condition  (1879,  p.  151).  One  senses  in 
Falkenstein  a  prejudice  against  vegetarian- 
ism and  the  deep-seated  conviction  that 
animal  products  are  essentials  of  the  pri- 
mate diet. 

It  is  almost  as  though  Garner  had  taken 
his  cue  from  Ford  or  Falkenstein,  so  like 
theirs  is  his  account  of  the  gorilla's  food 
preferences. 

The  food  of  the  gorilla  is  not  confined  to  plants 
and  fruits.  They  are  fond  of  meat,  and  eat  it 
either  raw  or  cooked.  They  secure  a  small  supply 
by  catching  rodents  of  various  kinds,  lizards  and 
toads;  they  are  also  known  to  rob  the  nests  of 
birds  of  the  eggs,  and  of  the  young.  A  native  once 
pointed  out  to  me  the  quills  and  bones  of  a  porcu- 
pine which  he  said  had  been  left  by  a  gorilla  who 
had  eaten  the  carcass,  and  he  said  that  it  was  not 
at  all  rare  for  them  to  do  so.  The  fruits  and  plants 
they  live  upon  chiefly  are  acidulous  in  taste,  and 


some  of  them  are  bitter.  They  often  eat  the  fruit 
of  the  plantain,  but  prefer  the  stalk,  which  they 
twist  and  break  open  and  eat  the  succulent  heart 
of  the  plant.  They  do  the  same  with  the  hatuna, 
which  grows  all  through  the  forest.  The  fruit  of 
this  plant  is  a  red  pod  filled  with  seeds  imbedded 
in  a  soft  pulp,  it  is  slightly  acidulate  and  astringent. 
The  wild  mangrove  which  forms  a  staple  article  of 
food  for  the  chimpanzee  is  rarely,  if  ever,  touched 
by  the  gorilla,  and  the  same  is  true  of  many  other 
plants  and  fruits.  (1896,  pp.  229-230.) 

Suspicion  is  aroused  by  these  descriptions 
of  mixed  diet  that  the  authors  are  confusing 
the  feeding  habits  of  captives  with  those  of 
the  free  wild  gorilla.  Clearly  this  is  inex- 
cusable, for  the  food  preferences  and  re- 
quirements may  be  quite  different  in  the 
two  instances.  At  any  rate,  with  the  ending 
of  the  nineteenth  century  knowledge  of  the 
foods  and  feeding  habits  of  the  wild  gorilla 
was  meager  and  wholly  uncertain.  Happily, 
as  the  evidence  now  to  be  presented  will 
prove,  the  situation  has  been  radically  al- 
tered by  recent  observations. 

First,  we  believe,  among  those  to  suggest 
that  captivity  may  essentially  change  the 
nutritional  preferences  and  needs  of  the  go- 
rilla is  von  Oertzen.  From  intimate  ac- 
quaintance with  the  wild  gorilla  and  with 
several  specimens  held  captive  in  Africa,  he 
affirms  that  in  freedom  they  eat  various 
tropical  plants  and  their  fruits.  But,  "after 
a  long  captivity,  however,  meat  is  taken 
with  eagerness,  and  my  animals  got  along 
better  on  animal  diet  than  on  a  vegetable 
one,  even  when  I  obtained  for  them  the 
food  which  they  had  preferred  in  freedom." 
P-  13-) 

Von  Oertzen's  suggestion,  which  is  im- 
portant because  it  serves  to  reconcile  the 
most  serious  contradictions -exhibited,  is  ac- 
cepted and  further  supported  by  Reichenow 
(1920,  pp.  20  ff.)  who,  with  characteristic 
definiteness  of  observational  knowledge  and 
also  with  insight,  discusses  the  nutritional 
habits  of  the  gorilla.  A  brief  but  neverthe- 
less excellent  historical  resume  in  a  section 
entitled  "Food  and  wandering  life"  is  fol- 
lowed by  critical  examination  of  dietary 
preference.  Reichenow  concludes  that  al- 
though it  is  primarily  herbivorous,  in  free- 
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(lorn  it  may  sometimes  eat  birds'  eggs.  Meat 
eating  he  believes  however  to  be  an  acquisi- 
tion of  captives  which  is  correlated  with 
change  in  the  intestinal  fauna  and  flora. 

I  was  able  to  establish  that  in  the  intestine  of 
free  gorillas  and  chimpanzees  infusoria  were  regu- 
larly present  in  large  numbers,  which  were  closely 
related  to  those  species  of  infusoria  that  play  a 
large  role  physiologically  in  the  intestinal  rhgestion 
of  ruminants.  These  infusoria  aid  their  hosts  to 
make  use  of  plant  foods  by  reason  of  their  ability 
to  digest  cellulose,  and  in  that  they  are  themselves 
destroyed  in  large  numbers  and  digested  in  the 
intestine  they  offer  certain  evidence  of  the  con- 
sumption of  flesh.  In  apes  in  captivity  these  infu- 
soria after  several  weeks  disappear  from  the  intes- 
tine. To  me  it  does  not  appear  rash  to  connect 
the  awakened  need  of  the  animals  for  meat  with 
this  disappearance.  (1920,  p.  24.) 

Although  in  all  respects  the  general  ac- 
count of  gorilla  foods  and  feeding  habits  of- 
fered by  Reichenow  is  the  best  available, 
a  useful  general  account  is  offered  by  Heck 
(1922).  Whereas  the  Reichenow  discussion 
is  topical,  continuous,  and  logically  con- 
structive, that  in  Brehm's  Tierleben  is  ar- 
ranged under  authors  and  is  therefore  scat- 
tered through  the  chapter  and  disconnected. 

The  observations  and  discussions  re- 
ported above  have  referred  solely  we  believe 
to  the  lowland  gorillas  of  West  Africa.  It 
therefore  remains  to  consider  what  is  known 
about  the  feeding  habits  of  the  varieties  of 
mountain  gorilla.  In  this  instance  authori- 
ties agree  in  characterizing  the  animal  as  a 
vegetarian.    Lonnberg    (191 7),  Bradley 

(1922)  ,    Barns    (1922,    1923),  Akeley 

(1923)  ,  Gyldenstolpe  (1923),  Maxwell 
(1928),  and  Burbridge  (1928)  are  our  chief 
informants.  Typical  of  the  descriptive 
statements  offered  by  these  authors  are  the 
following  taken  from  Bradley  and  Barns. 

We  never  heard  of  any  of  the  native  shambas 
being  raided  by  the  gorillas,  for  here  the  gorilla 
food — the  wild  carrot  and  parsley  and  fresh  succu- 
lent green  growth  of  the  high  lands — was  extraor- 
dinarily plentiful,  and,  below  the  upper  forest, 
were  the  bamboos  whose  fresh  green  tips  were  al- 
ways in  season.  The  gorilla  is  a  strict  vegetarian 
like  the  elephant  and  buffalo — three  of  the  four 
most  dangerous  animals  of  Africa.  It  behooves  one 
to  walk  softly  with  vegetarians!  (Bradley,  1922, 
p.  131-) 


As  regards  his  food  the  gorilla  is  very  conserva- 
tive, and  never  so  happy  as  when  in  his  favourite 
haunt  of  a  forest  of  bamboos  munching  the  succu- 
lent ground  shoots  or  climbing  over  the  bamboo 
stems,  upon  which  he  is  in  the  habit  of  making  a 
platform  to  take  a  sun  bath.  Speaking  from  a  spe- 
cial knowledge  of  the  eastern  Congo  gorilla,  it 
may  be  said  that  its  food  consists,  apart  from 
bamboo  shoots,  entirely  of  herbage — docks,  sor- 
rels, hemlocks,  etc. — although  honey  may  be  part 
of  the  menu.  He  does  not  grub  for  roots,  neither 
does  he  eat  fruit  as  a  general  rule  (although  the 
West  African  species  seems  to  be  rather  more 
omnivorous).  These  facts  concerning  his  diet  are 
borne  out  by  my  examination  of  the  stomachs  of 
the  several  animals  I  have  shot  and  accumulated 
"droppings."  The  latter  resemble  those  of  a  horse. 
(Barns,  1923,  p.  129.) 

From  our  own  experience  with  a  half- 
grown  captive  mountain  gorilla  (Yerkes, 
1927,  pp.  31,  144)  we  conclude  that  the 
immature  G.  beringei  may  be  kept  in  health 
and  caused  to  grow  rapidly  if  fed  on  a  diet 
of  vegetables,  fruits,  and  milk.  Possibly  the 
milk  is  an  essential,  but  certainly  meat  is 
not  requisite. 

The  evidences  available  definitely  sug- 
gest, and  in  our  judgment  justify,  the  fol- 
lowing tentative  statement.  The  gorilla  is 
primarily  a  ground-feeding  herbivore,  which 
eats  enormous  quantities  of  plants  and  their 
fruits.  It  is  extremely  careless  and  waste- 
ful of  foodstuffs  and  therefore  is  compelled 
to  wander  over  a  considerable  area.  Partial 
to  berries  and  other  fruits  which  grow  on 
bushes  and  trees,  it  climbs  as  necessary  to 
obtain  them.  But  certainly  in  case  of  the 
mountain  varieties,  and  probably  also  the 
lowland  forms,  the  bulk  of  the  food  consists 
of  the  tender  portions  of  low-growing  plants. 
It  is  indicated  that  the  mountain  gorilla  is 
more  markedly  herbivorous  than  the  low- 
land varieties,  which  by  contrast  are  more 
frugivorous.  The  indications  are  clear  that 
as  between  the  food  preferences  and  re- 
quirements of  free-living  and  captive  go- 
rillas there  are  radical  differences.  The  for- 
mer are  ordinarilv  either  strictlv  vegetarian 
or  only  occasionally  take  such  animal  foods 
as  insects,  other  small  animals,  and  eggs, 
whereas  the  latter  may  come  to  prefer  raw^ 
or  cooked  meats  to  fruits  or  vegetables.  In 
all  probability  Reichenow  is  correct  in  sug- 
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gesting  that  these  dietary  differences  are 
correlated  with  the  intestinal  fauna  and 
flora.  In  a  later  section  on  the  care  of  go- 
rillas in  captivity,  we  shall  further  consider 
the  topic  of  foods  and  habits  of  feeding. 


Fig.  132.  Sultan,  aged  about  five  years,  drinking  from  a 
cup.  Courtesy  Alyse  Cunningham  and  Thomas  Fall,  pho- 
tographer. 


Of  the  drinking  habits  of  the  wild  go- 
rilla we  have  discovered  no  adequate  de- 
scription in  the  literature.  Presumably  there 
is  nothing  strange  or  from  the  human  point 
of  view  peculiar  about  them  or  the  facts 
would  have  been  recorded.  On  scant  and  in- 
definite observational  evidence  we  hazard 


the  guess  that  the  wild  animal  ordinarily 
drinks  by  bending  over,  applying  the 
slightly  protruded  lips  to  the  surface  of  the 
water,  and  sucking  it  into  the  mouth.  There 
is  no  suggestion  that  it  dips  or  scoops  up 
water  with  its  hand  or  sucks  water  from 
hand  or  arm  as  do  the  gibbons. 

Concerning  the  drinking  habits  of  cap- 
tives we  glean  certain  fragments  of  infor- 
mation from  the  following  authors.  The 
young  male  observed  by  Falkenstein  (1879, 
p.  153)  drank  either  by  carrying  the  liquid- 
containing  vessel  to  its  lips  or,  if  more 
convenient,  by  leaving  the  container  on  the 
floor  and  applying  the  lips  to  the  liquid  and 
sucking  it  up.  Garner  (1896,  p.  230)  in- 
forms us  that  captive  gorillas  drink  like 
men,  by  placing  their  lips  against  the  rim 
of  the  container  instead  of  thrusting  them 
into  the  liquid.  They  take  readily  water  or 
milk,  but  are  more  likely  than  is  the  chim- 
panzee to  refuse  persistently  alcoholic  bev- 
erages or  other  unfamiliar  liquids. 

That  he  drank  water  eagerly  and  in  large 
quantities,  supporting  himself  upon  his 
hands,  lowering  his  head,  and  sucking  up 
the  liquid  with  pointed  lips,  is  Hermes' 
(1892,  p.  579)  pertinent  description  of  the 
behavior  of  a  captive.  Similar  is  the  descrip- 
tion by  Grabowsky  (1904,  p.  258)  of  the 
drinking  behavior  of  the  famous  Breslau 
captive  "Pussi." 

Of  the  few  facts  thus  indicated  concern- 
ing the  drinks  and  drinking  habits  of  the 
gorilla  the  most  important  perhaps  is  its 
relative  unwillingness  to  drink  or  even  to 
try  unfamiliar  liquids.  In  this  respect  the 
chimpanzee  is  very  much  more  adventurous 
and  also  more  readily  adaptable. 
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CLEANLINESS  AND  OTHER  NATURAL 
TENDENCIES 

THE  title  "instincts"  might  be  given 
these  paragraphs  if  we  were  willing 
to  make  a  certain  assumption  and 
also  to  run  the  risk  of  misleading  some 
readers.  We  prefer  to  avoid  initial  preju- 
dice. Our  index  reveals  under  the  term  in- 
stinct few  references.  That  the  instincts, 
granted  there  are  such,  of  the  chimpanzee 
should  not  have  been  listed  may  seem 
strange  in  view  of  our  considerable  ac- 
quaintance with  the  animal,  but  we  are  so 
ignorant  of  the  ways  of  the  gorilla  that  a 
list  could  scarcely  be  expected.  Presumably 
there  are  as  few  or  as  many  partially  or 
wholly  innate  tendencies  in  the  gorilla  as  in 
any  other  anthropoid  ape,  or  indeed  in  man. 
Yet  few  activities  are  so  described  in  the 
literature  that  we  can  with  assurance  con- 
sider them  innate. 

Nest-building  behavior,  by  some  ob- 
servers considered  instinctive,  may  be  par- 
tially so,  as  far  as  available  evidence  goes, 
or  it  may  be  imitational,  traditional,  or  a 
result  of  definite  parental  or  adult  tuition. 
No  observer  has  eliminated  the  possibility 
of  social  influence.  The  tendency  to  chest 
beating,  even  from  early  childhood  onward, 
the  tendency  also  to  pound  objects  or  to  use 
them  for  noise  production,  are  as  definitely 
suggestive  of  innateness  as  is  nest  building. 

Instinctive  timidity  or  fear  may  exist,  but 
proof  is  lacking.  Individuals  have  been 
crudely  tested  with  such  objects  as  snakes, 
leopard  skins,  and  more  definitely  by 
Yerkes  (1928,  p.  59)  by  bringing  the  gorilla 
near  to  large  carnivores,  such  as  the  lion, 
tiger,  leopard,  and  bear.  Fear  was  exhibited 
under  such  circumstances,  but  it  was  neither 
extreme  nor  free  from  sujior^stions  of  the  in- 
fluence  of  experience. 

We  may  not  claim  that  cleanliness  is 


more  largely  innate  than  acquired,  but  at 
any  rate  the  records  abundantly  prove  that 
free  wild  gorillas  and  captives,  when  health- 
ful and  in  reasonably  favorable  environ- 
ment, are  scrupulously  cleanly.  This  extends 
from  neatness  of  person  to  cleanliness  of 
nest  or  bed  and  immediate  environment. 
The  literature  contains  little  on  the  subject, 
but  aside  from  reports  of  the  behavior  of 
certain  obviously  pathological  specimens, 
comparable  perhaps  with  cases  of  insanity 
in  man,  they  consistently  support  the  gen- 
eral statement  made  above. 

Bradley  (1922,  p.  132)  records  not  onlv 
the  personal  cleanliness  of  mountain  go- 
rillas, but  also  their  apparent  healthfulness 
and  freedom  from  parasites.  And  Falken- 
stein  (1879,  p.  153),  of  his  much-observed 
captive,  writes: 

Noteworthy  moreover  was  his  cleanHness;  if  by 
chance  he  became  caught  in  a  spider's  w^eb  or 
waste  stuff,  he  sought  with  comic  aversion  to  free 
himself  from  it  or  held  up  both  his  hands  to  let 
himself  be  helped.  He  was  completely  without  any 
odor  himself  and  loved  above  all  things  to  play 
in  the  water  and  splash  around,  yet  when  he  had 
just  taken  a  bath  that  fact  did  not  hinder  him 
from  amusing  himself  immediately  and  rolling 
around  in  the  sand  with  the  other  apes. 

Likewise  Cunningham  (1921,  p.  119). 
from  her  intimate  acquaintance  with  imma^ 
ture  lowland  goriflas,  and  Yerkes  (1927, 
pp.  31-32),  from  similar  acquaintance  with 
a  mountain  gorilla,  indicate  not  only  per- 
sonal cleanliness  and  neatness,  but  the 
ready  acquisition  of  habits  of  cleanliness 
with  reference  to  bed  and  cage. 

DISABILITIES  AND  DISEASES 
"The  Gorilla  is  very  delicate,  and  rarely 
lives  long  in  captivity,  even  in  his  own 
land."  Forbes  (1894,  II,  187)  thus  ex- 
presses what  then  was  generally  believed 
in  scientific  as  well  as  lay  circles.  Delicacy 
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is  a  matter  of  interpretative  inference. 
Whether  it  is  justified  by  the  observational 
data  which  have  accumulated  it  is  a  part 
of  our  task  to  attempt  to  discover.  No 
systematic  investigation  of  the  disease  sus- 
ceptibility, resistance,  or  vitality  of  the  go- 
rilla has  come  to  our  attention.  Such  sig- 
nificant information  as  may  be  gleaned  from 
the  many  authorities  who  touch  on  the  sub- 
ject casually  we  shall  now  present. 

By  Walker  (1861,  p.  373)  it  is  related 
that  a  young  female,  held  captive  in  Africa, 
"finally  died  from  dysentery  and  chagrin, — 
the  latter  caused  by  her  keeper  being  pre- 
vented by  his  other  occupations  from  pay- 
ing her  so  much  attention  as  she  had  been 
in  the  habit  of  receiving."  We  give  the  en- 
tire diagnosis  despite  our  suspicion  that 
dysentery  may  have  been  an  adequate  cause 
of  death. 

The  captive  so  successfully  handled  by 
Falkenstein  experienced  a  series  of  illnesses 
which  has  been  described  most  illuminat- 
ingly  by  Broesike  (1877).  The  ills  include 
various  disturbances  of  the  digestive  and 
respiratory  systems,  and  death  finally  re- 
sulted from  pneumonia.  Falkenstein  con- 
tributes the  following  peculiarly  interesting 
if  not  also  surprising  observations: 

Thunder  alarmed  him,  and  rain  pattering  on  the 
roof  of  leaves,  or  even  more,  the  long  drawn  tone 
of  a  trumpet  or  fife,  so  much  so  that  sympatheti- 
cally digestion  was  hastened,  and  the  animal  kept 
at  the  greatest  possible  distance  from  the  source 
of  sounds.  In  various  light  indispositions  we  made 
use  of  such  music  with  results  not  better  attained 
in  other  cases  through  the  use  of  purgatives.  .  .  . 
Our  protege  throve  amazingly  to  the  beginning  of 
February,  1876,  when  a  serious  illness  with  con- 
vulsions came  upon  him,  which  could  only  be  re- 
garded as  a  peculiarly  dangerous  malarial  infection. 
(1879,  pp.  154-155.) 

From  this  illness  apparently  the  animal 
recovered,  to  succumb  later  to  what  Falken- 
stein describes  as  galloping  consumption 
with  serious  catarrh  of  the  intestines.  Pre- 
sumably the  pneumonia  referred  to  by 
Broesike  added  itself  to  the  other  diseases. 

In  the  Breslau  captive,  so  well  described 
by  Grabowsky  (1904),  there  is  obvious  ab- 
normality, for  if  both  age  and  weight  are 


given  correctly  the  animal  must  either  have 
been  stunted  by  nutritional  insufficiency  or 
dwarfed  by  lack  of  endocrine  balance. 
Nevertheless  it  appears  from  the  records 
that  the  specimen  got  along  tolerably  well 
during  several  years.  Finally  nephritis  de- 
veloped. The  animal  suffered  severe  cramps 
and  ultimately  died  from  the  disease. 

Sokolowsky  presents  a  most  discouraging 
picture  of  the  condition  and  fate  of  gorillas 
which  were  at  various  times  kept  in  the 
Hagenbeck  Park  in  Germany.  Usually  the 
animals  survived  for  only  a  few  days.  The 
author  attributes  this  to  change  of  climate 
and  food. 

The  appetite  of  the  gorillas  became  less  and  they 
paid  less  attention  from  day  to  day  to  their  sur- 
roundings. They  sat  still  in  one  place  without 
bothering  themselves  about  anyone,  and  at  most 
plucked  at  the  straws  about  them.  Their  appear- 
ance became  increasingly  sad.  I  could  observe  that 
in  order  not  to  be  seen  they  tried  to  avoid  the  eyes 
of  observers  by  holding  their  hands  before  their 
faces.  .  .  .  Then  began  coughing  and  sniffling. 
The  bodies  of  the  animals  also  seemed  to  shrink. 
After  that  they  did  not  live  long.  .  .  .  Intestinal 
catarrh  and  inflammation  of  the  lungs  were  evi- 
dent. (1Q08,  p.  20.) 

A  disease  of  the  skin,  presumably  scurvy, 
accompanied  by  inflammation  of  the  gums, 
is  reported  by  von  Oertzen  (19 13,  p.  13) 
in  a  captive  which  he  had  opportunity  to 
study.  The  animal  was  practically  hairless. 
The  condition  of  the  skin  is  described  as 
persisting  despite  varied  and  changing  diet. 
Von  Oertzen  deems  it  contagious.  The  in- 
flammation of  the  gums  he  reports  as  sub- 
siding as  soon  as  the  teeth  were  extracted. 

Keith  has  most  nearly  approached  sys- 
tematic examination  of  the  diseases  of  the 
anthropoids,  but  unfortunately  his  lectures 
on  the  subject  (19 14)  are  published  only  in 
abstract.  One  learns  from  them  that  the  go- 
rilla is  especially  susceptible  to  tuberculosis. 
Undoubtedly  he  discovered  a  sad  dearth  of 
information  on  the  medical  history  and 
pathology  of  the  gorilla  as  contrasted  with 
the  other  manlike  apes. 

The  only  gorilla  which  for  more  than  a 
few  days  survived  captivity  in  the  New 
York  Zoological  Park,  the  specimen  "Di- 
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nah,"  which  was  l)r()ii^ht  to  America  by 
Garner,  we  are  told  by  Mornaday  (1915,  p- 
1 185)  after  a  time  became  partially  para- 


Fig.  133.  Portrait  of  female  G.  gorilla,  aged  appioximately 
three  years.  Courtesy  New  York  Zoological  Society,  E.  R. 
Sanborn,  photographer. 


lyzed.  Infantile  paralysis  was  suspected,  but 
examination  did  not  confirm  the  diagnosis. 

Important  observations  of  the  parasites 
occurring  in  the  blood  and  intestines  have 
been  made  by  Reichenow  (191 7,  1920).  He 
has  discovered  among  others  the  organisms 
responsible  for  tropical  fever  and  malaria, 
and  his  publications  indicate  that  he  be- 
lieves gorilla  and  man  sufficiently  closely 
related  to  suffer  from  the  same  or  closely 
related  diseases  and  to  be  susceptible  to 
the  same  types  of  pathogenic  organism. 

The  occurrence  of  what  is  usually  re- 
ferred to  as  the  common  cold  in  the  gorilla 
has  been  noted  by  various  observers,  and  by 
Akeley  (1923,  p.  246)  and  Burbridge,  in 
conversation  with  us,  the  belief  has  been 
stated  that  it  may  be  contracted  by  contact 
with  man.  Heck's  general  account  of  the 
gorilla  contains  mention  of  the  prevalence 
of  respiratory  and  digestive  disorders  and 


the  frefjuency  also  of  intestinal  worms  and 
forms  of  anemia.  Barns  (1923,  p.  132)  re- 
fers particularly  to  the  apparent  healthful- 
ness  of  the  mountain  gorilla  (G.  beringei) 
and  its  freedom  from  macroscopic  external 
and  internal  parasites. 

Among  the  diseases  discovered  in  captive 
gorillas  and  most  frequently  reported  as  pri- 
mary or  contributory  causes  of  death  are 
such  disturbances  of  the  digestive  system 
as  dysentery,  appendicitis,  and  colitis.  In 
the  respiratory  system  appear  common 
colds,  pneumonia,  and  tuberculosis  of  the 
lungs.  Of  diseases  of  the  blood,  malaria  and 
anemia  are  mentioned;  of  diseases  of  the 
skin,  frequently  referred  to,  but  without 
sufficient  definiteness  and  detail  to  permit 
diagnosis,  the  falling  out  of  the  hair  and 
scurvy  are  recorded;  likewise,  as  disease  of 
the  kidney,  nephritis.  These  are  but  random 
samples,  as  it  were,  of  the  pathological  con- 
ditions which  may  appear  in  this  type  of 
ape.  That  knowledge  is  extremely  meager 
and  of  uncertain  value  is  obvious. 

The  evidences  do  not  convince  us  that  the 


Fig.  134.  Profile  of  young  female  G.  gorilla.  Courtesy 
New  York  Zoological  Society,  E.  R.  Sanborn,  photographer. 


gorilla  is  delicate  or  less  resistant  than  are 
the  other  primates  to  invasion  by  pathogenic 
organisms.  Our  tentative  explanation  of  the 
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fact  that  they  promptly  succumb  to  the 
usual  conditions  of  captivity  runs  along 
these  lines. 

It  is  assuredly  true  that  the  animals  do 
not  adjust  readily  to  new  environmental 
conditions,  new  foods  or  companionships. 
They  therefore  tend  to  become  weakened  by 
inadequate  or  improper  nutrition,  and  in 
consequence  fall  prey  to  pathogenic  organ- 
isms within  or  without  the  body.  That  they 
are  less  resistant  to  the  diseases  of  human 
civilization  than  is  man  himself  would  natu- 
rally be  assumed,  since  they  presumably 
lack  the  acquired  immunities  of  man;  but 
that  they  are  more  susceptible  to  such  dis- 
eases than  are  the  other  manlike  apes  we 
discover  no  reason  to  believe.  Indeed,  as  we 
review  the  history  of  certain  well-known 
captives  we  feel  increasingly  assured  that 
timidity,  distrust,  slowness  of  adaptation 
to  novel  environmental  conditions,  and  lack 
of  natural  companionship  are  primarily  re- 
sponsible for  the  peculiar  difficulties  which 
man  meets  in  attempting  to  tame  and  do- 
mesticate the  gorilla.  Without  fear  of  con- 
tradiction we  assert,  on  the  basis  of  the  evi- 
dences in  the  literature  and  those  obtained 
from  our  own  observations,  that  sympa- 
thetic intelligent  care  ordinarily  avails  to 
keep  a  captive  in  excellent  health  and 
spirits,  barring  such  accidents  as  even  man 
himself  may  not  escape. 

The  following  facts  are  worthy  of  careful 
consideration  and  suggestive  of  problems 
for  the  psychobiologist.  We  draw  first  upon 
the  experience  of  von  Oertzen. 

With  many  highly  developed  animals  captivity 
presents  many  difficulties,  for  besides  the  bodily 
care  the  sensitive  soul  above  all  needs  understand- 
ing treatment.  This  chief  factor  is  still  too  much 
undervalued.  What  influence  mental  depression 
may  have  upon  bodily  condition  everyone  may 
judge  who  has  seen  how  many  negroes  who 
have  never  yet  come  into  contact  with  Europeans, 
succumb  in  captivity,  although  they  receive  better 
food  than  in  their  native  freedom.  The  gorilla, 
although  it  stands  so  high,  is  still  essentially  dif- 
ferent from  man,  so  that  it  might  be  possible  to 
influence  old  animals  betrayed  into  captivity  to 
renounce  their  freedom.  But  all  attempts  at  ac- 
climatization undertaken  heretofore  with  gorillas 
have  failed;  some  animals  die  early,  others  late; 


with  one  exception  none  has  endured  captivity  in 
Europe  longer  than  one  year.  I  believe  one  may 
only  be  successful  when  one  obtains  the  animals 
at  an  age  when  they  have  not  yet  come  to  con- 
sciousness of  their  existence  and  their  surroundings, 
where  the  organism  has  not  yet  endured  the  one- 
sided, wholly  peculiar  conditions  of  the  battle  for 
existence,  where  protection  is  still  practiced  by  the 
mother.  The  natural  mother  must  be  replaced  by  a 
black  nurse  who  will  treat  her  nursling  exactly 
like  a  child.  I  can  find  no  injury  to  humanity  in  a 
woman  nourishing  an  orphaned  animal  child  in 
order  to  perform  a  prominent  service  to  science. 
Indian  women  suckle  from  motherly  feeling  young 
cats,  dogs,  even  pigs.  Why  should  not  a  negress 
bring  up  a  young  gorilla  ?  Naturally  milk  is  in  the 
beginning  an  important  condition.  Condensed  milk 
as  it  is  used  in  the  tropics  must  lead  to  a  weaken- 
ing of  the  organism  and  to  illnesses.  The  grow- 
ing gorilla  must  become  accustomed  to  the  manner 
of  Hfe  of  men.  One  must  learn  to  understand  the 
sounds  of  the  animal  and  to  seek  to  bring  him 
into  an  understanding  of  human  words  in  order  to 
exercise  an  influence  upon  his  feelings.  The  resist- 
ance to  bodily  ills  is  very  slight  in  the  gorilla; 
especially  bodily  and  spiritual  demands,  such  as 
the  sea  journey  makes  on  an  animal,  must  be 
prepared  for  by  getting  it  accustomed  beforehand. 
Great  trouble  and  much  understanding  are  needed ; 
but  I  believe  that  success  would  then  follow.  Go- 
rillas caught  heretofore  have  mostly  been  taken 
care  of  in  Africa  without  any  understanding,  and 
thereby  the  seeds  of  death  have  been  sown  in  them. 
(1913,  pp.  lO-II.) 

Not  less  significant  than  the  experience 
of  von  Oertzen  are  the  histories  of  those  few 
captives  which  appear  to  have  fallen  into 
the  hands  of  persons  with  ready  sympathy, 
intelligence,  insight  and  skill,  if  not  also  ex- 
perience. There  is  first  the  Dublin  gorilla 
"Empress,"  who  for  over  three  years  lived 
comfortably  in  the  city  zoological  garden. 
"Pussi,"  of  Breslau,  even  though  dwarfed  or 
stunted,  survived  for  some  seven  years  in 
the  inhospitable  climate  of  that  city. 

"John  Daniel"  and  "Sultan,"  in  London, 
were  successfully  cared  for  and  kept  for  a 
number  of  years  in  health  and  contentment 
by  Miss  Alyse  Cunningham.  Likewise 
"Congo,"  the  mountain  gorilla  captured  by 
Ben  Burbridge,  for  a  period  of  some  eight- 
een months,  after  which  she  was  transferred 
to  other  hands,  was  successfully  kept  by 
Mr.  and  Mrs.  James  Burbridge  in  Jackson- 
ville, Florida.  The  earliest  gorilla  on  the 
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liritish  Isles,  tlic  W'omhwcll  s|)ccimen,  it 
should  be  remarked,  also  was  taken  care  of 
by  a  woman. 

From  the  history  of  the  treatment  of 
captives  it  is  possible  to  read  the  lesson 
that  ignorance,  stupidity,  and  carelessness, 
often  accompanied  by  the  best  of  intentions 
and  endeavor,  are  responsible  for  the  dis- 
abling, decrepitude,  or  early  death  of  most 
captive  gorillas. 

That  the  animal  is  more  difficult  to  un- 
derstand, to  make  friends  with,  to  train  to 
new  habits  of  life,  and  to  accustom  to  new 
types  of  social  relationship  than  either  the 
chimpanzee  or  the  orang-outan,  is  abun- 
dantly clear  from  trustworthy  reports.  But 
we  are  not  prepared  to  grant  that  this  im- 
plies relatively  low  disease  resistance,  deli- 
cacy, or  lack  of  vitality.  Possibly  it  is  be- 
cause the  gorilla  is  mentally  more  complex 
and  more  like  man  psychobiologically,  and 
therefore  more  insistently  in  need  of  the 
treatment  which  is  required  by  human  be- 
ings, that  it  so  sorely  suffers  from  being 
treated  as  an  infrahuman  animal.  But  after 
all  the  evidences  are  marshaled  as  argu- 
ments for  or  against  the  position  which  we 
are  tentatively  holding,  the  fact  remains 
that  with  the  possible  exception  of  'Tussi," 
not  a  single  gorilla  is  recorded  in  the  litera- 
ture as  having  been  reared  in  captivity  from 
infancy  or  childhood  to  maturity.  In  a  few 
instances  orang-outans  and  chimpanzees 
have  been  so  reared  and  for  many  years 
have  lived  in  health  and  seeming  content- 
ment. To  what  in  them  or  in  us  may  we 
attribute  the  difference?  We  have  suggested 
the  direction  in  which  we  should  expect  to 
discover  answers  to  the  question  and  have 
thus  indicated  assemblages  of  problems  of 
extreme  interest  to  the  psychobiologist  and 
the  medical  investigator.  Our  conviction  is 
deep  seated,  and  until  knowledge  of  the 
characteristics  and  environmental  relation- 
ships of  the  gorilla  becomes  more  abundant, 
more  definite,  and  more  accurate,  we  shall 
continue  to  believe  that  specimens  of  the 
human  animal,  if  captured  by  the  gorilla 
and  treated  no  more  sympathetically,  intel- 
ligently, or  suitably  than  most  captive  go- 


rillas have  been  treated  by  us,  wf)uld  appear 
as  delicate  and  j)rove  as  short  lived  as  have 
captured  gorillas. 

DOMESTICATION  AND  CARE  IN 
CAPTIVITY 
By  citation  of  authority  it  may  be  proved 
that  the  gorilla  is  untamable  or  instead  that 
it  on  occasion  readily  and  naturally  be- 
comes reconciled  to  human  companionship. 
Because  of  conflicting  observations  and  di- 
verse opinions  on  this  matter,  it  is  essential 
to  examine  reports  critically  and  interpre- 
tatively.  Fair  sampling  will  as  well  serve 
our  purpose  as  complete  and  exhaustive  re- 
view. We  therefore  shall  follow  that  method. 

Du  Chaillu,  from  experience  with  several 
captives,  concludes  that  the  gorilla  is  prac- 
tically untamable.  Throughout  his  writings 
he  emphasizes  the  greater  ferocity  and  re- 
sistance to  human  influence  of  the  gorilla  as 
compared  with  the  chimpanzee  and  orang- 
outan.  One  might  maintain  that  this  au- 
thor's observations  were  not  sufficientlv  ex- 
tensive to  reveal  the  w-hole  truth,  or  he 
might  suspect  Du  Chaillu  of  inability  to 
understand  and  command  the  confidence  of 
his  animal  subjects.  However  that  may  be. 
his  opinion  is  flatly  contradicted  by  that 
of  several  accredited  authorities.  We  shall 
mention  a  few  of  them. 

Falkenstein  (1879,  P-  151)  reports  the 
rapid  adaptation  to  life  in  captivity  of  a 
specimen  which  was  in  wTetched  condition 
when  it  came  into  his  hands.  His  report,  in 
its  essentials,  is  confirmed  by  the  experience 
of  Cunningham  with  three  captive  lowland 
gorillas,  of  Captain  Heinicke  as  recorded  by 
Heck  (1922,  p.  696),  of  Carpenter,  Bur- 
bridge,  and  others. 

We  must  therefore  conclude  that  tama- 
bility,  instead  of  being  impossible,  is  rela- 
tively more  difficult  in  this  anthropoid  ape 
than  in  others  and  that  it  depends  to  a  very 
considerable  extent  on  individual  tempera- 
ment, stage  of  development,  sex.  and  the 
circumstances  of  capture  and  care.  For  in- 
deed it  is  clearly  apparent  to  the  careful 
and  critical  reader  of  the  literature  that  the 
animal  is  highly  individualized  psychobio- 
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logically,  and  probably  in  this  respect  no 
less  variable  than  is  man;  that  the  nature 
of  the  organism  changes  radically  between 
birth  and  senility;  that  the  sexes  are  ex- 
tremely different  temperamentally,  if  not 
in  other  respects  which  importantly  affect 
taming  or  domestication,  and  finally,  that 
the  circumstances  of  capture  and  care, 
largely  accidental,  are  extremely  diverse, 
sometimes  fortunate  and  as  often  unfortu- 
nate. 

Domestication  of  the  gorilla,  in  the  ordi- 
nary sense  of  that  term,  is  impossible.  It 
may  be  rendered  gentle  and  amenable  to 
human  control,  but  never  has  a  specimen 
been  known  so  far  to  subject  itself  to  human 
desires  as  to  render  monotonous  service.  We 
have  failed  to  find  even  record  of  specimens 
trained  for  exhibition  purposes.  Evidently 
this  means  that  they  do  not  prove  satisfac- 
tory subjects.  On  the  one  hand,  they  may 
be,  and  we  believe  are,  resistant  to  ordinary 
methods  of  tuition  or  instruction;  and  on 
the  other,  they  may  be,  and  we  believe  are, 
unsuited  by  temperament  to  stage  or  exhibi- 
tion uses.  Essential  undeniably  in  the  suc- 
cessful handling  of  captives  are  avoidance 
of  injury  or  shock,  the  speedy  establishment 
of  mutual  confidence  or  sympathetic  rap- 
port, training  to  the  acceptance  of  unusual 
foods  and  new  habits  of  feeding,  suitable 
companionship  and  amusement  or  enter- 
tainment, and  adequate  measure  of  freedom 
with  appropriate  shelter  and  a  hygienic  and 
otherwise  healthful  environment.  Before 
discussing  the  importance  of  these  require- 
ments we  would  examine  the  pertinent  lit- 
erature for  such  light  as  it  may  throw  on 
success  or  failure  in  maintaining  captives 
in  health  and  contentment.  We  cite  below 
typical  instances  of  success  and  of  failure. 
All  are  relative,  for  no  one  has  yet  achieved 
the  supreme  success  of  keeping  a  gorilla 
over  a  period  of  years. 

The  Wombwell  gorilla,  according  to  the 
statement  of  Waterton  ( 1858) ,  was  handled 
with  wisdom  and  patience.  Of  its  diet  we 
know  only  that  it  was  fond  of  celery.  The 
case  may  not  be  labeled  a  success  because 
the  animal  survived  for  only  a  few  months. 


More  impressive  by  far  is  Falkenstein's  de- 
scription of  the  reaction  of  his  captive  to 
intelligent  and  humane  treatment: 

It  was  my  first  care  to  acquire  all  the  forest 
fruits  obtainable,  and  also  a  mother  goat,  in  order 
to  restore  the  lost  strength  of  the  young  anthro- 
poid; naturally  we  followed  his  attempts  to  eat 
with  great  interest  and  felt  in  high  degree  re- 
joiced when  he  not  only  took  the  milk  with 
pleasure  but  also  chose  with  awakening  appetite 
different  fruits,  especially  the  gnarly  Anona  sena- 
galensis  which  grows  on  the  savannas.  In  spite  of 
this  he  remained  for  a  long  time  so  weak  that  he 
fell  asleep  while  eating  and  spent  the  greater  part 
of  the  day  curled  up  in  a  corner  sleeping.  Gradu- 
ally he  became  accustomed  to  cultivated  fruits 
like  bananas,  guavas,  oranges,  mangoes,  and  be- 
gan, the  stronger  he  grew  and  the  oftener  he  was 
present  at  our  meal  times,  to  seek  for  himself 
everything  that  he  enjoyed.  Since  he  was  gradually 
brought  to  take  any  kind  of  food  and  to  digest  it, 
the  outlook  for  transporting  him  successfully  to 
Europe  grew  better  and  better.  (1879,  pp.  150- 
151.) 

Classifiable  among  the  failures  is  a  case 
described  by  Lenz  (1875,  pp.  256-257)  in 
a  letter  to  Hartmann.  We  abstract  and 
paraphrase  the  account.  The  specimen  was 
a  male  about  two  years  old  which  readily 
became  accustomed  to  captivity.  It  was  kept 
fastened  by  a  long  chain  and  given  thus 
plenty  of  room  to  play.  During  the  day  it 
mostly  sat  in  a  barrel  of  straw  and  at  night, 
lying  on  the  straw  as  a  bed,  it  was  covered 
with  a  sail  cloth  because  sensitive  to  the 
cold  wind  and  rain.  Usually  it  sat  crouch- 
ing, with  arms  crossed  over  its  chest  and 
with  back  against  some  object  to  protect  it- 
self from  possible  enemies.  It  slept  lying  on 
side  or  back,  with  its  hand  for  a  pillow. 
Then  follows  a  telltale  admission — the  go- 
rilla's  hands  were  full  of  vesicles  which 
contained  insect  eggs.  Rice,  bread,  milk, 
ship  biscuit,  and  other  articles  were  offered 
as  food,  but  the  captive  ate  little.  He  pre- 
ferred bananas,  oranges,  and  sugar  cane, 
but  liked  still  better  the  kernel  of  a  certain 
red  fruit.  Embarked  for  the  Zoological 
Garden  in  Hamburg,  he  died  two  days  out. 

A  part  of  the  story  of  another  captive, 
unfortunate  in  its  human  association,  is  told 
by  Hermes  (1892,  p.  578) : 

He  always  made  the  impression  [writes  Hermes] 
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of  a  morose,  wiUl,  unsociable  companion  whom  no 
one  could  trust. 

Moreover  he  was,  at  least  at  the  beginning,  very 
timid  and  shy.  .  .  . 

Of  a  stick  or  whip  he  was  greatly  afraid.  In  his 
previous  captivity,  he  must  have  had  a  close  ac- 
c|uaintance  with  them;  otherwise  I  cannot  explain 
his  behavior.  For  instance,  during  the  first  days, 
if  I  approached  the  bars  of  his  cage,  he  would 
remain  quietly  sitting  close  to  the  netting,  but 
without  removing  his  eyes  from  me.  Once,  when  I 
accidentally  entered  the  room  in  front  of  his  cage 
with  a  stick,  he  fled,  looking  angrily  at  me,  into 
the  furthest  corner.  From  that  day  he  hated  me, 
and  fled  whenever  I  approached  the  cage,  although 
I  had  neither  stick  nor  whip  in  my  hand. 

There  is  nothing  to  indicate  that  Hermes 
ever  succeeded  in  winning  the  confidence 
and  affection  of  the  animal,  nor  indeed  that 
his  keeper  or  caretaker  succeeded  better, 
for  we  read: 

His  keeper  could  clean  his  cage  without  danger. 
...  If  the  broom  came  too  near  the  gorilla  he 
struck  at  it  and  growled.  If  the  keeper,  while  in 
the  cage,  handed  him  a  fruit,  he  struck  it  out  of  his 
hand,  always  growling,  or  he  took  it,  when  offered 
repeatedly,  and  threw  it  on  the  ground.  (P.  579.) 

Failure  to  establish  new  feeding  habits  is 
also  confessed,  for  we  read: 

On  his  trip  from  the  west  coast  of  Africa  to 
Liverpool,  and  probably  also  in  his  home  [!],  he 
had  lived  almost  entirely  on  bananas  and  he  was 
so  accustomed  to  them  that  when  I  could  not  ob- 
tain any  he  went  hungry  for  two  days  rather  than 
take  any  other  fruit.  Among  those  offered  him  he 
finally  chose  dates,  to  which  he  then  gave  the 
preference  even  when  bananas  could  again  be  ob- 
tained for  him. 

At  first  he  took  two  pounds  of  dates  daily,  later 
he  was  satisfied  with  half  that,  and  finally  his 
appetite  decreased  more  and  more.  It  often  hap- 
pened that  he  ate  nothing  at  all  for  one  or  two 
days.  (P.  579.) 

One  scarcely  can  be  enthusiastic  about  the 
treatment  accorded  this  captive.  Plainly  the 
failure  convicts  the  caretakers  of  incom- 
petence, even  though  it  also  suggests  limited 
adaptiveness  in  the  gorilla. 

For  the  sake  of  contrast  we  alternate 
failures  and  successes.  Now  a  success  is  in 
order.  We  choose  that  of  Garner,  who,  on 
commission  from  the  New  York  Zoological 
Park,  in  Africa  accustomed  a  voung  ororilla 
to  captivity,  and  having  taught  it  to  eat 


various  readily  procurable  foods,  journeyed 
with  it  to  New  York.  ''Dinah  is  as  fat  and 
buxom  as  a  pet  pig,  and  eats  like  a  gour- 
mand." Then  referring  to  Dinah  and  a  male 
companion  named  Don,  the  author  con- 
tinues: 

In  so  far  as  their  dietary  is  concerned,  both  of 
these  apes  are  now  fairly  well  civilized,  which  is  a 
great  consummation.  They  both  eat  bread,  various 
kinds  of  cooked  meats  either  fresh  or  cured,  sweet 
bananas,  mangoes,  pineapples  and  other  cultivated 
fruits  in  certain  stages  of  ripeness.  Nevertheless, 
they  are  rather  capricious  and  sometimes  fastidious 
about  their  food.  At  one  time  they  will  eat  the 
crust  of  bread  and  refuse  the  crumbs,  and  at  other 
times  they  exactly  reverse  this  order.  Occasionally 
they  will  eat  both,  and  in  these  whims  they  do  not 
always  act  concurrently.  Sometimes  they  eat  the 
succulent  part  of  bananas,  at  other  times  only  the 
skin,  and  at  still  others  they  eat  only  the  thin  inner 
lining  of  the  skin.  On  many  occasions  they  bite  off 
the  points  and  eat  them,  while  at  other  times  they 
peel  the  fruit,  break  it  in  two  about  the  middle, 
take  a  bite  from  each  of  the  freshly-broken  ends 
and  throw  the  rest  away.  They  are  both  especially 
fond  of  uncooked  ham  and  also  of  roast  or  ragout 
of  chicken ;  but  they  do  not  relish  fried  meats,  if 
they  can  get  other  kinds ;  although  sometimes  they 
eat  fried  bacon.  (Garner,  1914,  pp.  1103-1104.) 

The  discouraging  sequel  to  this  propitious 
introduction  is  that  Dinah  lived  for  only  a 
few  weeks  in  New  York.  Garner  has  ideas 
as  well  as  convictions  about  the  proper 
treatment  of  anthropoid  apes  in  captivitv. 
and  although  he  refers  to  both  the  gorilla 
and  the  chimpanzee  it  appears  entirelv  ap- 
propriate to  summarize  at  this  point  his 
advisory  recommendations.  In  one  of  his 
books  (1896,  pp.  263  ff.)  he  devotes  an  en- 
tire chapter,  and  a  valuable  one  it  is,  to  dis- 
cussion of  the  subject.  Much  impressed  bv 
the  peculiarities  of  the  climate  of  the  go- 
rilla's habitat,  he  insists  that  high  humidity 
and  decaving  vegetation  are  essentials  for 
the  gorilla;  that  a  variable  temperature  is 
desirable,  that  a  pool  of  water  should  be 
always  accessible,  and  that  both  water  and 
sheltering  house  should  be  kept  at  from  60 
to  90°  F.  Fresh  air,  sunlight,  and  shade 
should  also  be  properly  provided. 

The  ape  does  not  need  to  be  pampered :  on  the 
contrary,  he  should  be  permitted  to  rough  it.  Half 
of  the  gorillas  that  have  ever  been  in  captivity 
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have  died  from  over-nursing.  By  nature  they  are 
strong  and  robust  if  the  proper  conditions  are 
suppHed,  but  when  these  are  changed  he  becomes 
a  frail  and  tender  creature.  They  should  not  be 
restricted  to  a  vegetable  diet  nor  limited  to  a  few 
articles  of  food  of  any  kind,  but  should  be  allowed 
to  select  such  things  as  they  prefer  to  eat.  (1896, 
p.  268.) 

Facilities  for  amusement,  companionship, 
and  entertainment  are  to  be  supplied,  and 
withal,  the  captives  must  be  treated  with 
firmness  and  consistency,  "When  they  be- 
come sullen  or  obstinate  they  should  not  be 
coaxed  or  indulged,  nor  yet  used  with  harsh- 
ness. They  should  either  be  left  alone  for 
the  time  or  diverted  by  a  change  of  treat- 
ment." (Garner,  1896,  p.  270.  See  also  Bur- 
ton, 1876, 1,  245.) 

We  earnestly  recommend  to  anyone  who 
contemplates  the  acquisition  and  care  of  a 
gorilla  the  careful  and  critical  reading  and 
rereading  of  Garner's  suggestions,  for  into 
the  chapter  which  we  have  thus  inade- 
quately summarized  he  has  crowded  the 
pertinent  experiences  of  many  months  of 
jungle  life  and  intimate  association  with  the 
African  anthropoids. 

Although  we  have  already  several  times 
referred  to  the  remarkable  Breslau  speci- 
men "Pussi,"  we  must  cite  her  as  an  ex- 
ample of  the  successfully  kept  gorilla. 

The  question  of  nourishment  [says  Grabowsky 
(1904,  p.  256)]  was  a  very  difficult  one  at  the  be- 
ginning. When  the  animal  arrived  she  ate,  in  addi- 
tion to  ripe  bananas,  only  hay,  which  she  appeared 
to  relish.  ...  A  few  weeks  after  her  arrival  our 
female  scorned  bananas  and  other  fruits  as  food 
and  ate  instead  only  bread  and  wheat  crusts; 
moreover  she  ate  by  preference  clover  hay  soaked 
in  boiling  water,  of  which  daily  she  consumed  a 
very  large  quantity,  with  eagerness  pulling  off  the 
seeds  and  leaves  from  the  stem  and  chewing  them ; 
she  liked  also  fresh  clover  with  the  blossoms  and 
the  young  foliage  of  acacias  and  rose  blossoms. 
...  At  one  time  she  easily  became  accustomed 
to  the  addition  of  somatose  to  her  food.  Toward 
the  experiment  of  giving  her  dried  vegetables  of 
different  kinds  instead  of  hay  she  was  consistently 
negative.  Eventually  she  learned  to  appreciate 
dates,  figs,  dried  fruits,  St.  John's  bread,  peanuts, 
carrots,  and  our  native  fruits,  stone  and  kernel 
fruits  and  berries,  especially  blueberries. 

It  will  be  recalled  that  this  animal  was 
brought  to  Europe  in  1897  and  lived  in  the 


Breslau  Zoological  Garden  until  1904.  De- 
spite diminutive  stature  and  slow  growth, 
she  apparently  continued  in  fairly  good 
health  and  spirits  during  much  of  the  time. 

Again  a  contrast.  It  is  that  afforded  by 
the  typical  zoological  garden  experience. 
The  captive  gorilla  lives  only  a  short  time. 
Evidences  may  be  taken  indiscriminately 
from  the  Hagenbeck  Park  in  Stellingen, 
Germany,  the  London  Zoological  Garden, 
the  New  York  Zoological  Park,  and  indeed 
almost  any  of  the  gardens  or  parks  of  Eu- 
rope or  America  which  have  attempted  to 
keep  gorillas  as  exhibition  specimens.  As 
sources  of  information  in  this  matter  we 
would  cite  especially  Sokolowsky  (1908), 
Hagenbeck  (1909),  Mitchell  (1911), 
Hornaday  (1915),  and  Knauer  (1915). 

To  conclude  with  an  array  of  successes 
we  would  again  call  attention  to  the  Dublin 
gorilla,  whose  characteristics  and  treatment 
are  so  well  described  by  Carpenter  (191 7, 
pp.  125  ff.).  Satisfactorily  acclimated,  with 
good  appetite,  she  throve  on  bread,  milk, 
fruits,  peanuts,  green  stuff,  including  lettuce 
and  dandelions.  The  fact  that  this  animal, 
"Empress,"  died  of  a  digestive  disorder, 
probably  appendicitis,  suggests  the  possible 
inadequacy  of  her  diet.  Possibly,  however, 
the  cause  of  death  was  due  to  quite  other 
conditions.  Miss  Cunningham,  as  related  in 
her  publication  (1921),  accustomed  her  go- 
rillas (although  only  one  is  referred  to  in 
the  article  in  question,  she  has  at  the  time  of 
writing  had  successful  experience  with  two 
others)  to  take  a  variety  of  foods  as  would 
a  child.  Indeed,  the  animals  frequently  if 
not  regularly  were  brought  to  the  table,  and 
in  addition  to  being  given  certain  staple 
articles  they  were  allowed  to  choose  from 
among  the  meats,  vegetables,  and  fruits  pro- 
vided for  the  family  such  as  appealed  to 
them.  Quite  different  was  the  treatment  of 
the  Burbridge  gorilla  Congo,  for  throughout 
two  and  one-half  years  of  captive  existence 
she  took  very  few  foods.  Fruits  she  was  ex- 
tremely partial  to,  although  she  rapidly 
tired  of  most  of  them  if  they  were  offered 
regularly.  The  only  vegetable  which  she  ac- 
cepted consistently  over  a  long  period  was 
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sweet  j)()tat()  or  vain.  During  the  greater 
|iart  of  her  stay  in  Morida  she  lived  prin- 
cipally on  baked  sweet  potato,  baked  ba- 
nana, and  milk.  Acorns,  other  fruits,  and 
occasionally  green  vegetables  or  herbs  she 
sometimes  accepted  or  again  rejected. 

A  young  G.  gorilla,  with  a  chimpanzee 
companion,  now  in  the  Philadelphia  Zoo- 
logical Garden,  has  been  kept  there  in 
health  and  vigor  for  more  than  a  year. 

Having  devoted  a  disproportionate 
amount  of  space  to  exhibiting  the  principal 
facts  which  appear  from  human  experience 
in  maintaining  gorillas  in  captivity,  we 
would  briefly  summarize  this  section  by  in- 
dicating from  our  digest  and  interpretation 
of  the  literature,  and  from  our  own  experi- 
ence in  helping  to  take  care  of  the  captive 
gorilla  Congo,  what  appear  to  us  the  pri- 
mary and  minimal  essentials  to  success  in 
dealing  with  this  rare  and  undoubtedly 
highly  organized  primate.  We  shall  arrange 
our  points  by  paragraphs. 

The  subject  should  be  captured  at  an 
age  preferably  of  not  less  than  one  year  nor 
more  than  two,  without  physical  injury  and 
with  the  minimum  of  fright  or  mental  shock. 
From  the  moment  of  capture  it  should  be 
treated  kindly,  considerately,  sympatheti- 
cally. Every  precaution  should  be  taken  to 
avoid  the  development  of  unfavorable  reac- 
tion toward  man  and  to  encourage  friendly 
attitude  and  response. 

Promptly  the  captive  should  be  trans- 
ferred from  point  of  capture  to  temporary 
or  permanent  quarters  in  which,  with  the 
maximum  of  freedom  consistent  with  se- 
curity and  protection  of  the  individual  and 
of  its  caretakers,  it  may  be  handled  readily 
by  those  who  have  charge  of  it,  suitably  fed, 
and  provided  with  opportunity  for  varied 
activity  and  especially  forms  of  amusement. 
There  is  grave  danger  that  in  process  of 
transfer  the  captive  may  acquire  diseases 
suffered  by  its  captors,  such  for  example  as 
common  cold,  influenza,  tuberculosis. 

As  early  as  possible  systematic  attention 
should  be  given  to  nutritional  regimen  and 
the  animal  taught  to  taste  and  to  eat,  not 
only  the  varieties  of  food  to  which  it  has 


been  accustomed  in  nature,  hut  many  other 
nutritionally  similar  articles  which  are  for 
one  reason  or  another  more  easily  provided. 
Varied  tuitional  means  may  be  used  to  fur- 
ther this  training.  In  many  instances  imita- 
tion proves  helpful,  for  when  the  captive 
sees  its  caretaker  eating  a  certain  kind  of 
food  with  evident  relish,  it  is  more  than 
likely  after  a  time  to  try  it,  to  become  ac- 
customed to  the  unusual  flavor  or  texture, 
and  to  eat  it  with  increasing  readiness  or 
even  eagerness.  Nutritional  hygiene  should 
be  rigid  and  unremitting.  Xo  food  should 
be  given  to  the  young  gorilla  which  would 
not  be  safe  and  otherwise  suitable,  hygieni- 
cally  considered,  for  a  human  being  of  like 
age.  Because  of  the  often  mentioned  dietary 
capriciousness  and  fastidiousness  of  the  go- 
rilla it  should  as  speedily  as  possible  be  ac- 
customed to  a  very  considerable  varietv  of 
foods,  and  the  supply  offered  from  day  to 
day  should  be  varied  in  order  to  avoid  mo- 
notony and  loss  of  interest  or  appetite. 

Inseparable  from  proper  nutritional  hv- 
giene  are  companionship  and  opportunity 
for  entertaining  activities,  for  it  must  be 
inferred  from  the  body  of  the  literature  that 
the  lonesome,  despondent,  and  physically 
depressed  captive,  if  with  difficulty  pre- 
vailed upon  to  take  food,  will  not  properly 
assimilate  it.  Hence  indications  are  that 
suitable  interest  in  and  inducement  for 
activity  must  be  provided  either  bv  compan- 
ionship or  otherwise.  That  species  compan- 
ionship is  not  absolutely  essential  is  defi- 
nitely proved  by  the  case  of  the  Florida 
gorilla  Congo,  who  for  many  months  grew 
rapidly  and  appeared  entirely  contented, 
althouorh  lacking  contacts  with  other  crea- 
tures  than  man  and  occasionallv  a  dog. 
Probably  the  discreet  and  wise  precaution 
is  the  provision  of  at  least  two  individuals, 
the  additional  one  being  preferablv  either 
gorilla,  chimpanzee,  or  orang-outan.  Lack- 
ing species  companion,  some  other  mammal 
apparently  may  suffice.  The  cage  enclosure 
or  immediate  environment  should  provide 
facilities  for  simple  acrobatic  and  like  forms 
of  entertaining  activity.  Whereas  in  the  pre- 
ceding paragraph  we  sought  to  indicate 
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minimal  requirements  for  nutritional  hy- 
giene, in  this  we  attempt  to  designate  some 
of  the  most  important  in  mental  hygiene. 

Proper  housing  or  environing  in  the  nar- 
row sense,  we  have  reserved  until  last, 
chiefly  because  the  four  groups  of  require- 
ments already  stated  must  be  complied  with 
in  order  to  justify  the  trouble  to  house  an 
animal.  Undoubtedly  freedom  in  a  safe  en- 
vironment is  preferable  to  caging  or  other 
form  of  restriction,  but  we  must  assume 
that  ordinarily  the  captive  must  be  placed 
in  some  sort  of  enclosure  and  provided  with 
a  shelter  from  sun,  frost,  or  rain,  suitable 
to  the  region.  If  room  or  rooms  constitute 
the  housing  arrangement  they  should  in  any 
except  the  tropical  zone  be  provided  with 
heat  so  that,  as  Garner  has  suggested,  the 
range  of  temperature  may  be  from  approxi- 
mately 60°  F.  upward.  The  room  which 
serves  thus  as  shelter  from  wet  and  cold 
should  communicate  with  fresh-air  quarters 
or  cage  to  which  the  animal  may  at  all 
times  have  access  and  in  which  it  may  get 
an  abundance  of  fresh  air,  sunshine,  fresh 
water,  and  varied  opportunities  for  exer- 
cise as  well  as  companionship.  Undoubtedly 


the  humidity  of  cage  and  room  should  be 
controlled  if  the  location  is  an  unusually  dry 
one,  for  the  natural  habitat  of  the  gorilla 
certainly  is  one  of  relatively  high  humidity, 
and  although  its  ability  to  endure  a  dry  at- 
mosphere has  not  been  tested,  it  would  be 
rash  in  the  present  state  of  our  knowledge 
to  assume  that  it  can  thrive  irrespective  of 
degree  of  humidity.  Bedding  of  leaves, 
grass,  excelsior,  hay,  should  be  supplied 
with  proper  precaution  against  dust  or  any- 
thing which  might  injure  the  skin  or  the 
respiratory  or  digestive  organs.  Cleanliness 
of  quarters  should  be  adequately  provided 
for,  and  so  also  protection  from  pathogenic 
organisms  carried  by  man  and  other  ani- 
mals. 

We  have  spoken  of  the  above  as  minimum 
requirements  for  the  successful  care  of  the 
captive  gorilla,  and  we  would  now  empha- 
size the  fact  that  both  the  chimpanzee  and 
orang-outan  may  be  kept  in  health  and  con- 
tentment indefinitely  with  considerably  less 
pains  than  these  minimum  requirements 
would  entail.  Hence  we  have  presented 
these  particular  recommendations  as  apply- 
ing especially  to  the  gorilla. 
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IS  the  gorilla  gregarious,  nomadic,  so- 
ciable, dependent  on  its  fellows,  or  the 
opposite?  Is  the  social  unit  the  family 
or  the  band?  The  information  which  we 
shall  now  present,  entirely  on  authority, 
will  suggest  the  answers  to  these  and  other 
questions  of  social  relation,  even  although 
it  does  not  justify  an  attitude  of  finality  or 
dogmatism  in  statement. 

THE  SOCIAL  UNIT 
The  classical  reference  on  social  relations  is 
Savage  and  Wyman  (1847,  P-  423)-  From 
this  we  learn  that  the  animals  live  in  bands 
which  are  smaller  than  those  of  the  chim- 
panzee. Usually  the  females  are  more  nu- 
merous than  the  males.  The  authors  affirm 
agreement  among  their  informants,  pre- 
sumably natives,  that  each  band  has  only 
one  adult  male.  When  young  males  achieve 
maturity  a  contest  for  mastery  and  leader- 
ship occurs  and  the  victor  becomes  head  of 
the  band.  Almost  certainly  Savage  and  Wy- 
man depended  exclusively  on  negro  report 
for  these  facts. 

The  initial,  often  quoted  statement  of 
Du  Chaillu  apropos  this  subject  is  that  the 
animal  is  not  gregarious  (1861,  p.  349). 
Usually  a  male  and  a  female,  presumably 
mates,  are  found  together.  Occasionally  a 
male  wanders  alone.  The  young  form  groups 
which  establish  their  own  camps  for  the 
night.  In  a  subsequent  publication  (1867, 
p.  57)  the  author  modifies  his  views  by 
admitting  that  the  animals  are  more  gre- 
garious than  he  had  originally  supposed  and 
that  bands  numbering  eight  or  ten  indi- 
viduals have  been  seen  by  him;  that  the 
natives  also  confirm  this  observation,  and 
finally,  that  the  animals  tend  to  become 
solitary  with  age. 

The  monographs  of  I.  Geoff roy-Saint- 
Hilaire  (1858-61)  and  of  Owen  (1865)  re- 
present the  observations  of  Savage  and  Wy- 


man and  of  Du  Chaillu  without  significant 
addition  or  constructive  criticism.  But  in 
von  Koppenfels  (1877,  p.  418)  appear  new 
observational  materials.  Except  for  ''soli- 
tary hypochondriac  males,"  the  gorillas,  we 
are  informed,  live  in  family  groups,  which 
because  of  the  need  of  a  large  amount  of 
food,  wander  within  their  range  and  spend 
the  night  wherever  overtaken  by  it. 

Almost  the  same  words  are  employed  by 
Hartmann  (1885,  p.  229)  and  Forbes 
(1894,  II,  185)  in  characterizing  the  social 
unit  in  gorilla  life.  We  quote  the  former: 
"The  gorilla  lives  in  a  societv  consisting  of 
male  and  female  and  their  voung  of  varving 
ages,  and  the  family  group  inhabits  the  re- 
cesses of  the  forest."  Evidently  neither  of 
these  authors  possessed  more  or  dift'erent 
information  from  that  provided  bv  the  ob- 
server von  Koppenfels.  Quite  dift'erent  by 
contrast  is  the  case  of  Garner,  for  he,  as 
will  now  appear,  by  the  skilful  combining 
of  original  observation,  hearsav,  surmise, 
and  interpretation,  presents  an  account 
which  is  novel  if  not  entirely  convincing. 
For  fairness  of  presentation  and  as  basis 
of  critical  comment,  we  quote: 

In  the  beginning  of  his  career,  in  independent 
life,  the  gorilla  selects  a  wife  with  whom  he  ap- 
pears to  sustain  the  conjugal  relations  thereafter, 
and  preserves  a  certain  degree  of  marital  fidelity. 
From  time  to  time  he  adopts  a  new  wife,  but  does 
not  discard  the  old  one ;  in  this  manner  he  gathers 
around  him  a  numerous  family,  consisting  of  his 
wives  and  their  children.  Each  mother  nurses  and 
cares  for  her  own  young,  but  all  of  them  grow  up 
together  as  the  children  of  one  family.  There  is  no 
doubt  that  the  mother  sometimes  corrects  and 
sometimes  chastises  her  young,  which  suggests  a 
vague  idea  of  propriety.  The  father  exercises  the 
function  of  patriarch  in  the  sense  of  a  ruler,  and 
the  natives  call  him  ikomba  njina,  which  means 
gorilla  king.  To  him  the  others  all  show  a  certain 
amount  of  deference.  Whether  this  is  due  to  fear 
or  to  respect,  however,  is  not  certain,  but  here  is 
at  least  the  first  principle  of  dignity. 

The  gorilla  family,  consisting  of  this  one  adult 
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male  and  a  number  of  females  and  their  young, 
are  within  themselves  a  nation.  There  do  not  ap- 
pear to  be  any  social  relations  between  different 
families,  but  within  the  same  household  there  is 
apparent  harmony. 

The  gorilla  is  nomadic,  and  rarely  ever  spends 
two  nights  in  the  same  place.  Each  family  roams 
about  in  the  bush  from  place  to  place  in  search  of 
food,  and  wherever  they  may  be  when  night  comes 
on  they  select  a  place  to  sleep  and  retire.  The 
largest  family  of  gorillas  that  I  have  ever  heard  of 
was  estimated  to  contain  twenty  members.  But  the 
usual  number  is  not  more  than  ten  or  twelve.  The 
chimpanzee  appears  to  go  in  larger  groups  than 
these,  and  sometimes  in  a  single  group  two  or  even 
three  adult  males  have  been  seen.  When  the  young 
gorilla  approaches  the  adult  state,  he  leaves  the 
family  group,  finds  himself  a  mate,  and  sets  out 
in  the  world  for  himself.  I  observed  that,  as  a 
rule,  when  one  gorilla  was  seen  alone  in  the  forest 
it  was  usually  a  young  male,  but  nearly  grown ;  it 
is  probable  that  he  was  then  in  search  of  a  wife. 
At  other  times  two  only  are  seen  together,  and  in 
this  event  they  are  usually  a  pair  of  male  and  fe- 
male, and  generally  young.  Again,  it  sometimes 
occurs  that  three  adults  are  seen  with  two  or  three 
children;  often  one  of  the  children  two  or  three 
years  old,  and  the  others  a  year  younger,  which 
would  indicate  that  the  male  had  had  one  of  his 
wives  much  longer  than  the  other.  In  large  fami- 
lies young  ones  of  all  ages,  from  one  year  old  to 
five  or  six  years  old,  are  seen ;  but  the  fact  is  plain 
that  the  older  children  are  much  fewer  in  number. 
I  have  once  seen  a  large  female  with  her  babe, 
quite  alone;  whether  she  Hved  alone  or  was  only 
absent  for  the  moment  I  cannot  tell. 

The  king  gorilla  does  not  provide  food  for  his 
family,  but,  on  the  contrary,  it  is  said  they  pro- 
vide for  him.  I  have  been  informed  on  two  occa- 
sions, from  different  sources,  that  the  king  gorilla 
has  been  seen  sitting  quietly  under  the  shade  of  a 
tree,  eating,  while  the  others  collected  and  brought 
to  him  the  food.  I  have  never  witnessed  such  a 
scene  myself,  but  it  does  not  seem  probable  that 
the  same  story  would  have  come  from  two  sources 
unless  there  was  some  foundation  for  it.  (Garner, 
1896,  pp.  214-216.) 

Further  Garner  asserts  that  the  gorilla  in 
the  matter  of  government  appears  to  be 
more  advanced  than  most  animals,  that  the 
male  of  the  group  leads  on  marches,  selects 
feeding  grounds  and  places  to  sleep,  and 
determines  the  breaking  of  camp.  There  is 
seemingly  a  crude  notion  of  justice  and  pos- 
sibly also  of  right  and  wrong. 

Of  this  description  by  Garner,  Reichenpw 
(1920,  p.  15)  remarks: 

The  observer  does  not  tell  us  how  he  succeeded 


in  obtaining  this  deep  insight  into  the  family  life 
of  the  gorilla.  Naturally  his  report  can  rest  only 
upon  the  tales  of  the  natives.  What  he  presents  to 
us  is  almost  exactly  the  course  of  life  of  a  rich 
negro. 

With  this  critic  we  agree  that  Garner 
almost  certainly  transcended  the  results  of 
trustworthy  observation  and  indulged  freely 
and  rather  uncritically  in  the  unchecked  re- 
port of  hearsay  and  in  interpretation. 

There  is  an  unusual  degree  of  consistency 
among  the  reports  of  different  authors  and 
in  turn  as  between  them  and  the  knowledge 
or  beliefs  of  the  natives,  as  thus  summarily 
presented  by  Jenks  (1911,  p.  56) : 

The  gorillas  of  Kamerun  live  in  small  companies, 
scarcely  to  be  called  famihes,  except  in  the  younger 
days  of  the  band  when  only  two,  three,  or  four 
individuals  are  found  together.  A  company  seldom 
comprises  more  than  twelve  members,  and  is  said 
never  to  exceed  fifteen  or  sixteen.  The  smaller 
companies  consist  of  one  male  with  his  one,  two, 
or  three  wives,  and  some  small  children.  A  com- 
pany of  six  or  seven  members  would  probably  have 
two  adult  males.  As  the  younger  members  grow 
up  they  take,  or  rather  keep,  their  places  in  the 
company.  When  the  old  male  becomes  cross,  or 
possibly,  it  may  be,  too  infirm  to  travel  with  the 
company,  he  goes  off  by  himself  and  spends  the 
rest  of  his  life  without  companionship.  As  to 
whether  this  isolation  is  from  individual  choice,  or 
whether  the  females  refuse  to  have  more  to  do 
with  the  old  male,  or  whether  the  young  males 
band  together  and  force  his  retirement,  the  natives 
do  not  agree. 

Quoting  from  a  letter  of  Zenker,  Matschie 
(1904)  confirms  the  occurrence  of  gorilla 
companies  or  bands,  consisting  of  male,  fe- 
males, and  young.  The  young  males  are  re- 
ported as  moving  in  advance,  the  females 
following,  and  the  leader  of  the  band  bring- 
ing up  the  rear.  This  observational  report  is 
not  particularly  convincing,  nor  does  it  add 
importantly  to  prior  knowledge. 

From  the  frequency  and  arrangement  of 
sleeping  nests  on  the  ground  or  in  the  trees 
von  Oertzen  (19 13,  pp.  4  ff.)  is  convinced 
that  the  number  in  a  gorilla  band  or  troop 
exceeds  that  of  a  single  family.  The  herds 
are  smaller  than  those  of  the  chimpanzee. 
Isolated  males  occur  and  ordinarily  fre- 
quent a  narrow  range  (p.  5).  Of  sixteen 
nests  found  near  together,  nine  were  on  the 
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ground  nnd  scxcii  in  trees.  Reasoning;  that 
the  number  of  nests  probably  exceeds  the 
number  of  animals,  since  an  individual  may 


l  iu.  I  i5-  Seriousness  of  expression  in  young  female  G.  go- 
rilla. The  look  of  distress  is  not  a  favorable  sign.  Courtesy 
New  York  Zoological  Society,  E.  R.  Sanborn,  photographer. 


in  a  spirit  of  trial  or  experiment  build  sev- 
eral nests,  von  Oertzen  estimates  the  num- 
ber of  individuals  in  the  band  which  occu- 
pied these  nests  as  at  least  ten.  We  doubt 
the  cogency  of  his  logic  or  the  adequacy  of 
his  naturalistic  observation  in  relation  to 
this  estimate.  So  also  does  Reichenow 
(1920,  p.  14),  because  his  information  indi- 
cates that  the  number  of  animals  tends  to 
exceed  the  number  of  nests,  since  the  young 
seeking  the  protection  of  their  parents  or 
elders  share  their  nests. 

Under  the  title  Herd  and  Family  Life, 
Reichenow  (1920,  pp.  14  ff.)  presents  the 
best  available  critical  discussion  of  the  sub- 
ject and  the  most  considerable  original  con- 
tribution of  fact.  The  social  unit,  accord- 
ing to  this  authority,  is  the  herd,  which  in 
West  Africa  numbers  from  ten  to  twenty 
individuals  and  in  East  Africa,  if  available 
observations  are  trustworthy,  may  be  some- 
what larger,  possibly  twenty  to  thirty  indi- 
viduals. 

That  the  social  hfe  of  the  gorilla  could  escape 


whollv  or  in  part  surh  (/oofi  observers  as  Du 
Chaillu  and  Koppenfels  can  be  understood  from 
the  fact  that  the  animals  do  not  usually  stay  to- 
gether in  a  group  during  the  day,  but  scatter  over 
a  fairly  wide  extent,  so  that  the  hunter  usually 
runs  across  only  one  or  two  animals.  Only  towards 
evening  do  the  gorillas  gather  together  in  order  to 
sleep  near  together  in  their  resting  places.  This 
probably  accounts  for  the  fact  that  in  the  southern 
forests  where  the  location  of  the  nests  is  variable, 
the  separate  families  gather  together  less  closely  at 
night.  The  hunters  also  many  times  have  had  to  do 
with  the  old  solitary  males  which  in  the  hunt  are 
much  easier  to  locate  than  the  socially  living  ani- 
mals. (Reichenow,  1920,  pp.  15-16.; 

It  requires  courage  to  defend  the  obser- 
vational ability  of  the  bitterly  and  tradi- 
tionally discredited  Du  Chaillu.  In  part 
because  of  this  fact,  but  chiefly  because 
the  more  we  have  used  his  publications,  the 
more  deeply  we  have  been  impressed  by  the 
value  of  his  observations,  we  support  the 
preceding  quotation  with  the  comment  that 
were  Du  Chaillu's  descriptions  stripped  of 


Fig.  136.  .Another  view  of  a  child  gorilla.  Courtesy  Xew 
York  Zoological  Society.  E.  R.  Sanborn,  photographer. 


ill-chosen  adjectives  and  other  cheap  tricks 
to  surprise  and  command  the  attention  of 
the  reader,  thev  would  stand  as  by  far  the 
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most  important  contribution  to  the  natural 
history  of  the  gorilla  prior  to  the  present 
century. 

With  von  Oertzen,  Reichenow  agrees  that 
the  size  of  the  typical  gorilla  band  probably 
exceeds  that  of  the  family.  Putting  together 
his  knowledge  of  the  frequency  and  distri- 
bution of  nests  and  the  number  of  indi- 
viduals observed  together,  he  infers  that  the 
band  may  consist  of  as  many  as  five  asso- 
ciated families.  Disagreeing  radically  with 
Famelart  (1883,  p.  152)  that  the  sexes  come 
together  only  during  the  "rutting"  or  mat- 
ing season,  Reichenow  says: 

With  a  single  exception  I  have  always  found 
only  two  nests  of  grown  animals  near  one  another. 
The  whole  family  is  limited  to  these  two  nests.  If 
a  third  or,  exceptionally,  a  fourth  nest  is  present, 
these  are  much  smaller  and  belong  to  half-grown 
youngsters.  Therefore  we  can  draw  the  important 
conclusion  that  the  gorilla  is  not  polygamous,  but 
lives  monogamously,  and  that  the  sexes  do  not 
unite  only  during  the  rutting  time,  but  remain 
together  for  several  years.  The  half-grown  animals 
continue  apparently  for  a  long  time  in  the  com- 
pany of  their  elders,  perhaps  even  until  they  found 
families  of  their  own.  (1920,  p.  16.) 

On  a  hunting  expedition  Reichenow  had 
excellent  opportunity  to  observe  a  gorilla 
family  which  consisted  of  adult  male  and 
female,  a  nearly  grown  male,  which  the  ob- 
server shot,  and  possibly  some  younger  ani- 
mals. The  group  built  two  nests,  one  on  the 
ground  and  another,  a  grass  nest,  on  a  tree 
trunk. 

The  fact  that  I  met  here  one  family  alone,  a 
circumstance  which  I  have  repeated  several  times, 
stands  in  contrast  to  what  has  been  said  above 
concerning  the  social  life  of  the  gorilla.  If  we  con- 
sider that  the  company  of  gorillas  during  the  day 
wanders  far  in  their  search  for  food,  such  an  acci- 
dental find  may  be  explained  in  that  a  family,  sepa- 
rated from  the  others,  did  not  join  the  main  group 
for  the  night,  but  spent  it  alone,  rejoining  the 
others  next  day.  The  gorilla  herd  inhabiting  that 
region  in  which  the  occurrences  just  described  took 
place,  I  have  seen  many  times,  and  have  convinced 
myself  that  it  consisted  of  a  large  number  of 
individuals. 

As  stated,  I  have  found  only  one  exception  to 
the  rule  that  a  group  of  nests  holds  two  resting 
places  for  grown  animals.  In  this  case  there  were 
present  seven  nests  which  lay  close  together.  Of 
these  four  belonged  to  grown  and  three  to  young 
animals.  Obviously  here  two  families  had  made 


their  night  camp  together.  That  it  might  be  a  male 
gorilla  with  three  wives  seems  to  me  improbable. 
If  polygamy  existed  with  the  gorilla  then  we  would 
oftener  find  three  nests  of  grown  animals  in  a 
family  group.  (1920,  p.  18.) 

In  commenting  on  the  nature  and  use  of 
the  bush  nests  as  contrasted  with  the  ground 
nests  of  the  gorilla,  Reichenow  states  that 
only  one  raised  or  bush  nest  is  ordinarily 
found  in  a  family  camp.  From  this  he  infers 
that  probably  only  one  of  the  sexes,  and 
that  not  invariably,  constructs  a  bush  nest. 
The  natives  say  that  the  male  of  the  family 
occupies  this  carefully  made  and  comfort- 
able nest.  But  with  humor  Reichenow  ob- 
serves: 

This  is  again  a  case  in  which  they  carry  over 
their  own  customs,  for  according  to  the  habit  of 
the  negro  to  the  man  belongs  the  best  place.  It 
already  has  been  shown  that  the  raised  nests  pre- 
sent an  exception  to  the  relations  which  have  been 
noted  in  the  southern  forests,  where  the  females 
with  their  young  make  their  resting  place  in  a 
tree.  Moreover,  I  have  never  found  an  isolated 
nest  erected  in  this  peculiar  manner,  and,  accord- 
ing to  experience,  the  solitary  gorillas  are  always 
males.  Therefore  I  have  no  doubt  that  the  softly 
cushioned  nests  are  built  by  female  gorillas.  And 
since  they  do  not  always  undertake  this  painstak- 
ing work,  we  may  well  suppose  that  they  do  it 
only  when  they  have  sucklings.  (1920,  pp.  18-19.) 

Reichenow's  principal  conclusions  may 
thus  be  summarized.  The  gorilla  family  con- 
sists of  male,  female,  and  young.  Families 
often  associate  to  the  number  of  as  many 
as  five,  thus  constituting  bands  which  feed 
in  the  same  general  locality  and  camp  to- 
gether. But  whereas  the  nests  of  a  family 
are  placed  close  together,  a  space  of  several 
yards  may  separate  the  sleeping  places  of 
one  family  group  from  those  of  another. 
The  type  of  nest  constructed  depends  on 
sex  and  the  presence  and  age  of  young. 
Solitary  males  construct  carelessly  very 
crude  ground  nests.  Adult  males,  with  fe- 
male and  young,  fashion  their  nests  some- 
what more  carefully.  The  most  securely 
built  and  most  comfortable  by  far  are  the 
nests  which  Reichenow  believes  to  be  con- 
structed by  females  with  infants.  Monog- 
amy is  to  be  inferred  from  the  fact  that 
the  group  of  family  nests  consists  ordinarily 
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of  two  of  full  size,  with  or  without  addi- 
tional nests  of  smaller  size  belonging  pre- 
sumably to  immature  individuals. 

The  account  of  social  relations  appear- 
ing in  Heck  (1922)  is  decidedly  inferior  to 
that  of  Reichenow,  since  it  is  neither  unified 
nor  reasonably  complete.  The  observations 
of  Zenker,  von  Oertzen,  and  a  few  other 
authorities  are  cited,  but  the  much  more 
important  materials  obtained  by  Reichenow 
were  not  then  available. 

Concerning  the  social  habits  of  the  moun- 
tain varieties  of  gorilla  we  are  informed  by 
Arrhenius,  through  Lonnberg  (19 17,  p.  17), 
that  they  live  in  bands  numbering  perhaps 
twenty  to  thirty  individuals.  These  bands 
do  not  remain  ordinarily  more  than  a  month 
in  one  locality  because  the  supply  of  food 
becomes  exhausted.  No  light  is  thrown  by 
Arrhenius  on  the  constitution  of  the  family, 
its  nature,  or  its  relation  to  the  band. 

The  social  organization  of  the  mountain 
gorilla,  according  to  Bradley  (1922,  p. 
133),  appears  to  be  the  band  rather  than 
the  family,  for  although  the  evidence  is 
meager,  there  apparently  may  be  more  than 
one  adult  male  in  the  group.  Barns  also 
(1922,  p.  85)  refers  to  a  mountain  gorilla 
troop  as  consisting  of  an  adult  male,  which 
he  shot,  and  two  females  with  several  im- 
mature individuals  of  various  size.  A  second 
adult  male  was  seen  near  the  troop,  but 
whether  or  not  he  was  a  member  of  the 
particular  social  group  is  not  made  clear. 
In  a  later  publication  Barns  tell  us,  pre- 
sumably on  the  basis  of  his  own  experience, 
that: 

A  solitary  male  or  "old-man"  gorilla  may  some- 
times be  found  alone,  having  been  beaten  and 
thrown  out  by  a  younger  and  stronger  rival,  but 
more  often  than  not  gorillas  go  about  in  small 
family  parties  of  six  or  eight.  Father  and  mother 
gorilla  only  will  then  make  "nests"  for  themselves, 
whilst  the  others — young  ones  of  different  ages — 
will  huddle  around  them  to  keep  warm,  the 
youngest  of  all  sitting  close  to  its  mother's  breast. 
I  have  never  seen  more  than  one  fully  adult  male 
in  a  troop,  but  what  appeared  to  be  several  fully 
grown  females  were  usually  present.  (1923,  p. 
130.) 

By  contrast  with  such  statements  con- 


cerning m/juntain  gorillas  as  we  have  cited 
or  quoted,  Akeley  offers  evidence  and  opin- 
ion which  agree  with  those  of  Reichenow  for 
lowland  gorillas.  More  than  one  adult  male 
may  be  found  in  a  band  or  herd.  In  one  in- 
stance he  observed  that  "there  were  at  least 
three  old  males,  I  think  four,  and  perhaps  a 
dozen  females  and  youngsters"  (1923,  p. 
235). 

Akeley,  erroneously  we  believe,  states 
that  Reichenow  has  made  certain  deduc- 
tions about  the  family  life  of  mountain  go- 
rillas, and  after  quoting  that  author  states 
that  his  own  observations  do  not  corrobo- 
rate the  deductions.  As  far  as  w^e  have  been 
able  to  discover,  Reichenow's  observations 
and  conclusions  are  limited  to  the  lowland 
gorillas  of  the  Cameroons  and  Gaboon.  He 
disclaims  personal  knowledge  of  the  moun- 
tain varieties  and  specifically  indicates  his 
sole  reference  to  the  lowland  form. 

In  one  of  the  bands  I  saw  [writes  Akeley] 
there  were  three  adult  males.  They  might  under 
his  [Reichenow's]  theory  have  been  heads  of 
three  families.  But  in  the  other  band  there  was 
but  one  male  and  several  females.  The  extra  fe- 
males may  have  been  spinster  aunts  of  the  family, 
but  on  the  other  hand,  it  might  just  as  well  have 
been  a  case  of  polygamy.  The  truth  is  that  people 
know  little  about  the  habits  of  the  gorilla.  (1923, 
p.  247.) 

Akeley  s  evidence  for  polygamy  seems 
meager  indeed,  but  so  also  is  that  of  Reiche- 
now for  monogamy.  Dogmatism  evidently 
is  not  in  order,  and  although  we  might  ten- 
tatively accept  the  inference  that  the  low- 
land gorillas  are  monogamous  and  the  high- 
land gorillas  polygamous,  it  probablv  would 
be  even  wiser  to  admit  the  inadequacy  of 
the  evidence  and  face  the  problem  as  un- 
solved. 

Certain  additional  and  confirmatory  evi- 
dence of  social  grouping  in  the  mountain 
gorilla  is  supplied  by  Gvldenstolpe  (1923, 
pp.  193-194).  It  is  related  that  one  large 
band,  which  was  for  some  time  observed, 
consisted  by  estimate  of  at  least  thirty  indi- 
viduals. When  the  group  formed  in  line  of 
march  the  females  took  the  lead,  the  half- 
grown  individuals  came  next,  the  small  chil- 
dren next  in  order,  and  last  of  all  the  males. 
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We  conclude  this  summary  of  observa- 
tional data  with  a  vivid  picture  of  the  social 
life  of  G.  beringei  by  Burbridge  (1928,  pp. 
253-254): 

Leaving  the  trail,  which  led  in  another  direction, 
we  made  our  way  cautiously  downward  through 
the  indescribable  confusion  that  littered  the  forest 
floor.  From  screening  thickets  we  were  soon  watch- 
ing a  band  of  gorillas  feeding  in  a  bed  of  celery 
from  which  the  forest  fell  away  grudgingly,  as 
though  unwilling  to  give  it  the  little  sunlight  that 
occasionally  sifts  through  the  ever-present  gloom. 
We  could  see  the  gorillas  appearing  and  disappear- 
ing among  long  juicy  celery  clusters  eight  feet  tall. 
Presently  a  silver-backed  male,  a  ponderous  fellow 
with  a  mop  of  fur  on  the  back  of  his  head  that 
rose  above  his  shorter  hair  like  a  nightcap,  walked 
toward  the  forest  edge  and  made  a  peculiar  chuck- 
ling sound.  Several  females  with  urchin-like 
young,  some  riding  their  babes  upon  their  backs, 
joined  him.  Young  males,  much  smaller  than  the 
great  lord  of  the  band,  but  scarcely  distinguishable 
from  the  adult  females,  as  their  backs  had  not  yet 
begun  to  turn  to  the  peculiar  silver  yellow  which 
is  characteristic  of  the  full-grown  male,  ambled 
from  couches  where  they  were  resting.  One  mother, 
delayed  by  a  truant  youngster,  cuffed  it  soundly 
before  joining  the  others. 

Gorillas  are  grave  and  deliberate  in  everything 
they  do.  The  old  man  waited  in  quiet  dignity 
until  the  band  was  assembled,  then  by  gesture  or 
word,  I  could  not  discern  which,  ordered  them  to 
march.  With  the  gravity  of  a  band  of  warriors 
they  swung  into  line,  females  in  the  van,  young 
following,  the  old  male  bringing  up  the  rear.  It 
was  an  imposing  sight  as  they  slowly  disappeared 
in  the  forest. 

MIGRATION 
The  migratory  or  nomadic  tendency  of 
both  the  lowland  and  the  highland  ororillas 
has  several  times  been  mentioned  in  our 
examination  of  gregariousness.  There  can 
be  no  doubt  about  the  facts,  but  interest- 
ing questions  concerning  frequency,  extent, 
and  causes  of  migration  arise.  It  is  to  be 
assumed  from  the  facts  presented  by  early 
as  well  as  late  observers  that  migration  is 
determined  primarily  by  food  supply.  For 
evidence  the  reader  is  referred  to  Du  Chaillu 
(1861,  p.  348;  1867,  p.  59),  Jenks  (1911, 
p.  57),  Lonnberg  (1917,  pp.  17-18),  Gyl- 
denstolpe  (1923,  p.  188),  Sokolowsky 
(1908,  p.  40).  Von  Oertzen  (1913,  p.  5) 
emphasizes  the  insularity  of  gorilla  distri- 
bution, and  from  his  account  it  may  be 


inferred  that  each  band  lives  in  a  certain 
definitely  restricted  area  and  within  it  wan- 
ders in  accordance  with  the  abundance  and 
seasonal  supply  of  food.  The  varying  loca- 
tion and  distribution  of  nests  likewise,  ac- 
cording to  Reichenow  (1920,  pp.  20-21  ff.), 
definitely  indicate  continuous  wandering. 

To  recur  to  the  questions  with  which  this 
chapter  opened,  we  may  now  tentatively 
assert  that  the  various  species  or  varieties 
of  gorilla  are  gregarious  and  nomadic;  that 
the  animals  prefer  association,  and  only  ex- 
ceptionally, as  in  the  case  of  old  males 
which  have  been  driven  from  the  herd,  or 
possibly  in  some  instances  young  males 
seeking  to  establish  a  family,  live  in  isola- 
tion. Ordinarily  the  social  unit  is  the  band 
or  herd,  which  may  consist  of  several 
families. 

SOCIABILITY  AND  FRIENDLINESS 
The  gregariousness  of  the  gorilla  implies  a 
measure  of  sociability,  but  the  habits  and 
habitat  of  the  animal  render  naturalistic 
observation  of  social  relations  extremely 
difficult,  and  little  indeed  is  definitely 
known  about  this  aspect  of  life  in  freedom. 
There  are  significant  glimpses,  yet  because 
they  are  merely  glimpses  it  is  virtually  im- 
possible so  to  relate  the  phenomena  that 
they  constitute  a  connected  account  of  so- 
cial life.  The  fragmentary  evidences  ex- 
hibit the  extreme  importance  of  attention 
to  the  status  of  the  animal  as  free  or  in 
captivity,  its  psychophysical  condition  as 
normal  or  disturbed,  its  sex,  and  perhaps 
most  important  of  all,  its  age  or  stage  of 
development.  For  certainly  all  social  mani- 
festations are  dependent  upon  these  vari- 
ants. 

It  appears  that  although  in  the  family 
group  and  band  gorillas  exhibit  various 
forms  of  social  relation,  including,  as  we 
shall  later  indicate  by  description,  friendli- 
ness and  playfulness,  they  rarely  if  ever 
have  social  contacts  with  the  chimpanzee. 
We  refer  of  course  to  the  free  wild  animals. 
The  literature  presents  numerous  state- 
ments that  although  gorilla  and  chimpan- 
zee may  live  in  the  same  region,  they  rarely 
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arc  observed  in  (lie  same  restricted  lotalit}' 
and  apparently  do  not  interminable.  Descrip- 
tive statements  of  this  sort  might  be  cited 
for  both  lowland  and  highland  gorilla.  We 
refrain  from  citation  because  the  only  con- 


Fig.  137.  Sultan  (Cunningham  gorilla)  at  play  in  the 
London  Zoological  Garden.  Courtesy  of  F.  W.  Bond,  pho- 
tographer, and  Zoological  Society  of  London. 


tradiction  of  the  statement  which  we  have 
made,  as  far  as  we  know,  is  the  seemingly 
unique  experience  of  von  Koppenfels  which 
is  thus  described: 

When  beyond  the  Aschangolo  Mountains  in  the 
neighborhood  of  the  Aschira  land  I  shot  a  very 
strong  male  animal  in  a  troop  of  chimpanzees 
which  accidentally  were  eating  cocoanuts  peace- 
fully with  a  family  of  gorillas,  I  privately  sug- 
gested that  I  had  shot  the  Kulu  Hamba  discovered 
by  Du  Chaillu,  and  mentioned  the  possibility  that 
since  the  two  species  of  Troglodytes  had  been  met 
peacefully  together,  there  might  be  here  a  founda- 
tion for  hybridization.  (1877,  p.  418.) 

Even  this  is  not  necessarily  a  discrepant 
observation  because  the  individual  referred 


to  may  very  well  have  been  a  gorilla-like 
chimpanzee,  as  indeed  the  author  admits  in 
his  mention  of  the  "Kulu  Hamba." 

Of  the  attitude  of  captive  gorillas  toward 
chimjoanzee  companions,  there  are  many 
and  extremely  varied  accounts.  From  them 
one  may  prove  that  the  gorilla  is  unfriendly 
or  even  hostile  to  chimpanzees,  or,  instead, 
the  opposite.  Thus  for  example  Hermes  de- 
scribes a  Berlin  captive  (1892,  pp.  578  ff.) 
as  seemingly  morose  and  unsociable,  but  at 
times  friendly  and  again  hostile  to  a  chim- 
panzee companion.  And  referring  to  the  re- 
lations of  a  gorilla  and  chimpanzee,  both 
young,  kept  for  a  time  by  him,  Garner  says 
(1896,  p.  236)  that  the  gorilla  usually 
treated  the  chimpanzee  as  an  inferior  and 
with  seeming  contempt.  (See  also  Soko- 
lowsky,  1908,  p.  47.)  Instances  of  mutu- 
ality of  interest  and  of  consistent  friendli- 
ness may  be  cited  by  contrast.  We  have  re- 
cently had  opportunity  to  observe  entirely 
amicable  and  playful  relations  of  a  young 
gorilla  and  a  young  chimpanzee  kept  as 
cage-mates  in  the  Philadelphia  Zoological 
Garden,  and,  similarly,  a  pair  of  individuals 
of  nearly  the  same  age  at  the  animal  store 
of  Henry  Bartels,  New  York  City.  Xo  sim- 
ple description  is  adequate  to  this  tvpe  of 
relationship.  Aside  from  individuality  and 
psychophysical  condition,  the  age  of  the 
gorilla  seemingly  has  most  to  do  with  its 
social  attitude  toward  the  chimpanzee.  The 
younger  the  specimen,  the  more  likely  it  is 
to  be  friendly. 

The  attitude  of  the  wild  gorilla  toward 
man  is  also  extremely  variable  and  rela- 
tively unpredictable.  Perhaps  the  best  sin- 
gle contribution  to  the  subject  is  that  of 
Reichenow  (1920,  pp.  30  ff.).  By  him  many 
circumstances  which  affect  this  form  of  re- 
lationship are  mentioned.  Among  them  are: 
the  extent  to  w'hich  the  gorilla  has  been 
hunted  by  man  and  in  what  manner; 
whether  the  appearance  of  the  hunter  is 
familiar,  as  in  the  case  of  the  negro,  or 
relatively  unfamiliar,  as  is  the  white  man. 
The  animals  may  be  curious,  yet  timid,  as  is 
indicated  by  many  recent  accounts  of  the 
behavior  of  the  mountain  gorilla,  G.  be- 
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ringei,  in  the  presence  of  hunting  parties, 
and  in  this  instance,  without  indication  of 
ferocity  or  hostiUty,  it  may  approach, 
observe,  and  tentatively  investigate  the 
strange  objects  which  have  intruded  upon 
its  privacy.  Or,  again,  reaction  may  indicate 
extreme  fear  and  determined  avoidance  of 
the  hunter,  which  if  the  male  is  wounded  or 
cornered,  or  infant  or  child  seized,  may 
suddenly  give  place  to  rage  and  violent  ag- 
gression. Solitary  males,  it  is  asserted  by 
many  observers,  are  far  more  likely  to  be 
dangerous  to  man  because  of  aggressive  hos- 
tility and  relative  fearlessness  than  are  the 
members  of  a  family  or  band. 

In  captivity  the  response  of  the  indi- 
vidual to  man  is  still  more  difficult  of  de- 
scription because  of  its  endless  variations. 
Sex,  age,  previous  experience,  and  the  na- 
ture of  human  approach  have  much  to  do 
with  the  social  attitude  of  the  gorilla.  As- 
suming kindly  sympathetic  treatment,  the 
younger  the  specimen  the  more  likely  it  is 
to  respond  in  kind  and  promptly  to  become 
attached  to  and  dependent  upon  its  human 
friend  or  caretaker.  But  if  brought  into 
captivity  as  late  in  life  as  five  years  of  age, 
there  may  be  persistent  resentment  of  hu- 
man approach  and  extreme  hostility.  This 
it  seems  is  much  more  likely  to  occur  in  the 
male  than  in  the  female.  We  have  already 
referred  in  various  connections  to  speci- 
mens which  in  captivity  proved  morose,  sav- 
age, resentful  of  aggressions  or  even  of  com- 
panionship (see  especially  Milne-Edwards, 
1884;  Hermes,  1892;  Grabowsky,  1904; 
Burbridge,  1928),  and  to  sharply  contrasted 
instances  of  extreme  friendliness  with  per- 
sons on  the  part  even  of  individuals  cap- 
tured at  three  to  five  years  of  age  (see  for 
example  Falkenstein,  1879;  Sokolowsky, 
1908;  Carpenter,  191 7;  Cunningham, 
1921;  Heck,  1922;  Yerkes,  1927,  1927a, 
1928). 

Friendliness  with  other  types  of  animal 
than  the  anthropoid  apes  or  man  is  not  un- 
common in  the  captive  gorilla.  Dogs  and 
monkeys  are  especially  in  point  as  partners 
in  playful  and  mutually  enjoyable  compan- 
ionship. But  here  again  should  we  attempt 


a  generalization  we  should  expose  ourselves 
to  contradiction,  for  the  type  of  companion- 
ship which  proves  agreeable  to  one  little 
gorilla,  or  to  it  at  a  certain  time,  by  another 
specimen  or  at  another  time  may  be  re- 
jected. Such  terms  as  unpredictable,  vari- 
able, capricious,  reserved,  are  in  order. 

RESPONSE  TO  MIRROR  IMAGE 
Certain  evidences  of  social  interest  appear 
in  the  responses  of  the  captive  gorilla  to  its 
mirror  image,  as  they  have  been  noted  by 
several  observers.  We  cite  and  quote  the  few 
references  which  have  been  discovered.  Of 
these,  as  it  happens,  the  first  is  an  account 
of  negative  results,  for  Falkenstein  (1876, 
p.  61)  describes  his  small  male  captive  as 
taking  no  notice  of  its  reflection  in  a  mirror, 
or  of  a  young  monkey  which  was  at  hand. 
Lack  of  interest,  such  as  this  statement  in- 
dicates, raises  suspicion  of  unfavorable  psy- 
chophysical condition.  Our  suspicion  is  jus- 
tified by  the  fact  that  other  observers  report 
keen  interest.  The  behavior  of  the  captive 
"Dinah"  in  the  presence  of  a  mirror  Garner 
(1914,  p.  1 103)  has  described. 

To  watch  her  movements  and  expression  in 
searching  for  the  gorilla  behind  a  mirror  is  not 
only  amusing,  but  is  a  study  of  animal  psychics 
worthy  of  attention.  With  great  caution  she  reaches 
her  arm  around  the  mirror  and  feels  for  the  image. 
Not  linding  it,  she  peeps  over,  and  under  and 
around  the  sides  of  the  glass.  To  her  it  is  a  strange 
elusive  ape,  and  she  has  never  become  convinced 
that  it  is  not  a  real  gorilla.  The  interest,  anxiety 
and  disappointment  in  turn  depicted  in  her  black 
face  are  too  human-like  to  be  imagined  on  the 
visage  of  an  ape,  but  she  never  tires  of  the  futile 
search.  Nothing  else  that  she  sees  seems  to  interest 
and  absorb  her  so  profoundly  as  that  mysteriously 
vanishing  gorilla  behind  the  mirror. 

Similar  to  Garner's  report  is  the  following 
by  Zeh  (1915,  P-  524): 

Keeper  Engleholm  has  greatly  interested  her  by 
showing  her  image  in  the  mirror;  with  great  cau- 
tion she  reaches  her  arm  around  the  mirror  and 
feels  for  the  image;  not  finding  it,  she  peeps  over, 
under  and  around  the  sides  of  the  glass.  She  never 
tires,  seemingly,  of  the  futile  search  of  the  mys- 
terious gorilla  behind  the  mirror. 

The  mountain  gorilla  Congo,  observed  by 
Yerkes,  exhibited  extreme  and  persistent  in- 
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terest  in  her  mirror  image.  Possibly  this  was 
because  she  lacked  species  companionship. 
Description  of  her  initial  response  follows: 

On  my  first  opportunity,  and  with  Congo  in 
placid  mood,  I  took  the  mirror  into  the  cage.  She 


Fig.  138.  Congo  seeking  contact  with  her  mirror  image. 
From  Yerkes,  Genetic  Psychology  Monographs. 


was  on  the  roof  of  her  nest-room  and  did  not  come 
to  me  when  I  called  her.  But  when  I  held  up  the 
mirror  so  that  she  could  see  its  reflecting  surface 
she  quickly  approached.  Either  she  recognized  the 
mirror  as  something  of  peculiar  interest  to  her  or 
she  saw  her  image  at  a  distance  of  six  feet  and 
was  attracted  by  it.  I  held  the  mirror  firmly  up- 
right on  the  ground  before  me.  Congo  approached 
and  began  to  touch  the  glass  with  her  fingers, 
hands,  head,  lips,  and  face.  Then  she  pressed  her 
lips  against  the  image,  apparently  kissing  it.  She 
also  tried  to  explore  it  with  her  tongue.  After 
somewhat  more  than  a  minute,  filled  with  such 
direct  exploratory  activities,  she  looked  behind  the 
mirror;  then,  returning  to  the  front,  she  watched 
the  image  while  reaching  around  behind  the  mir- 
ror with  one  arm  and  feeling  and  grasping  for 
what  she  evidently  assumed  to  be  there.  This 
type  of  performance  was  continued  for  between 
one  and  two  minutes.  I  now  placed  the  mirror  on 
the  floor  of  the  porch  of  the  cage  where  I  could 
hold  it  more  firmly  and  be  more  comfortable, 
while  closely  following  Congo's  behavior.  As  I 
attempted  to  move  it  from  the  middle  of  the  cage 
toward  the  porch  she  clung  to  it  tenaciously,  evi- 
dently intent  on  keeping  it  within  reach.  It  was 
almost  pathetic  to  see  her  persistent  search  for 
the  companion  which  she  evidently  felt  must  be 
near  at  hand.  She  simply  would  not  give  up  the 


futile  search.  After  some  eight  minutes  of  this  be- 
havior on  Congo's  part,  I  broke  her  hold  on  the 
mirror  and  removed  it  from  the  cage. 

Peculiarly  significant  is  the  gorilla's  tactual  ex- 
ploration and  search  where  visual  might  have  been 
expected  to  predominate.  Important  also  are  the 
degree  of  her  persistence  in  examining  the  mirror 
image  and  in  trying  to  locate  its  original,  and  her 
utter  unwillingness  to  let  the  mirror  go.  (Yerkes, 
1927,  p.  147.) 

PLAYFULNESS 
The  playfulness  of  the  gorilla,  chiefly  a 
function  of  age,  depends  also  on  psycho- 
physical condition.  There  are  many  refer- 
ences to  its  manifestations,  but  with  very 
few  exceptions  they  have  to  do  with  captive 
instead  of  wild  specimens.  We  exhibit  typi- 
cal instances  to  illustrate  varieties  of  de- 
scription and  also  the  nature  of  play. 

The  Falkenstein  specimen  is  said  to  have 
been  good-natured  usually  and  playful.  At 
times  when  energy  abounded  he  would,  as 
Falkenstein  puts  it,  "probably  in  excess  of 
well-being  and  out  of  pure  pleasure,"  stand 
erect,  beat  his  chest,  or  again  clap  his  hands 
together,  although  this  act  had  not  been 


Fig.  139.  The  young  female  mountain  gorilla  Congo  kiss- 
ing her  mirror  image.  From  Yerkes,  Genetic  Psychology 
^Monographs. 


taught,  and  perform  crude  dances  in  which 
he  whirled  around  or  staggered  about  as  if 
intoxicated  (1879,  p.  152). 
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Interesting  also  is  this  summary  of  Gar- 
ner's experience  and  his  reference  to  modes 
of  amusement  or  play: 

The  gorilla  is  averse  to  human  society.  He  is 
morose  and  sullen  in  captivity.  He  frets  and  pines 
for  his  liberty.  His  face  appears  to  be  incapable 
of  expressing  anything  like  a  smile,  but  when  in 
repose  it  is  not  repugnant.  In  anger  his  visage  de- 
picts the  savage  instincts  of  his  nature.  The  one 
which  lived  with  me  for  a  time  in  the  forest  was  a 
sober,  solemn,  stoical  creature,  and  nothing  could 
arouse  in  him  a  spirit  of  mirth.  The  only  pastime 
he  indulged  in  was  turning  somersaults.  Almost 
every  day,  at  intervals  of  an  hour  or  so,  he  would 
stand  up  for  a  moment,  then  put  his  head  upon 
the  ground,  turn  over  like  a  boy,  rise  to  his  feet 
again,  and  look  at  me  as  if  expecting  my  applause. 
He  would  frequently  repeat  this  act  a  dozen  times 
or  more,  but  never  smiled  or  evinced  any  sign  of 
pleasure.  He  was  selfish,  cruel,  vindictive,  and  re- 
tiring. (1896,  pp.  227-228.) 

Although  it  is  easy  indeed  to  cite  cases 
which  obviously  contradict  the  generaliza- 
tions of  Garner,  we  may  not  assume  that 
they  do  more  than  indicate  the  serious  risk 
of  error  in  attempting  general  statement 
and  emphasize  the  prevalence  of  extreme 
variability  of  behavior. 

Garner  himself  refers  to  the  specimen 
"Dinah"  as  a  peculiarly  good-natured  ani- 
mal who  enjoyed  tickling  and  was  as  ready 
for  a  romp  as  any  tomboy. 

Her  varied  poses  on  the  trapeze  are  quite  unique, 
and  some  of  them  would  arouse  the  envy  of  a  pro- 
fessional acrobat.  She  often  indulges  in  a  game  of 
solitaire  football.  She  clutches  a  bunch  of  straw 
between  her  feet,  and,  using  her  arms  as  crutches, 
rushes  across  the  floor  of  her  long  cage,  tosses  the 
wisp  against  the  wall,  then  catches  it  in  her  hands 
and  scuffles  with  it  in  a  boisterous  manner,  as 
though  it  were  some  living  thing  trying  to  get 
away  from  her.  After  a  bout  or  two  at  this  she 
occasionally  rises  to  an  erect  position  and  beats  a 
rousing  tattoo  on  her  breast  with  her  hands ;  strik- 
ing alternately,  with  surprising  rapidity  and  force. 
(Garner,  1914,  p.  1103.) 

Where  playfulness  is  absent  one  may 
suspect  malnutrition,  disease,  timidity,  or 
an  otherwise  unfavorable  psychophysiologi- 
cal condition.  Notable  illustrations  are  sup- 
plied by  Falkenstein  (1879)  Grabow- 
sky  (1904). 

The  statements  of  Falkenstein  and  Gar- 
ner might  be  matched  by  quotations  from 


several  other  authors  who  have  had  excel- 
lent observational  opportunities.  We  men- 
tion especially  Carpenter  (191 7),  Cunning- 
ham (1921),  and  Yerkes,  whose  description 
of  the  play  of  a  young  captive  mountain 
gorilla  with  dogs  is  quoted: 

Entirely  consistent  with  Congo's  limited  imita- 
tiveness  of  human  beings  is  her  social  independence. 
She  is  interested  in  persons  mainly  as  sources  of 
food  or  desired  attentions.  During  my  observa- 
tion of  her  she  paid  relatively  little  attention  to 
strangers,  but  I  am  told  that  her  attitude  has 
changed  and  that  she  now  takes  very  considerable 
satisfaction  in  acting  for  the  entertainment  of  a 
"gallery."  To  those  of  us  who  attended  to  her  daily 
needs  or  studied  her  behavior  she  was  consistently 
friendly,  although  as  a  rule  not  demonstratively 
so. 

Often,  but  not  so  frequently  as  one  might  expect, 
she  was  playful,  sometimes  making  initial  advances 
and  at  other  times  responding  willingly  to  ap- 
proaches. Similarly  with  her  dog  friends,  Bobby 
and  Betty,  her  moods  and  attitudes  were  variable. 
Occasionally  she  would  play  with  them  vigorously 
and  until  they  were  tired  out  or  frightened  off, 
but  more  often  she  gave  them  only  passing  notice 
or  was  so  rough  in  her  approaches  that  they 
quickly  retired.  Her  play  so  far  as  observed  by  me 
was  extremely  simple,  consisting  of  chasing  or  the 
reverse,  chmbing,  a  sort  of  hide  and  seek,  and  fist 
or  foot  cuffing.  Because  of  her  relatively  great 
strength,  romping  with  her  was  strenuous  exercise 
and  especially  so  because  of  her  tendency  to  grasp 
and  throw  her  whole  weight  on  one,  or  climb 
upon  and  over  and  about  one.  Little  originality  or 
ingenuity  was  displayed  in  play  activity,  and  I  saw 
no  indications  of  the  invention  of  games  or  of 
any  considerable  variations  from  the  simple  ac- 
tivities already  described.  (Yerkes,  1927,  pp.  145- 
146.) 

This  quotation  mentions  relatively  small 
interest  in  persons.  It  is  especially  worthy 
of  remark  that  the  gorilla  does  not  readily 
and  eagerly  perform  or  "act"  for  man's 
entertainment  as  does  the  chimpanzee. 
Whether  this  is  because  of  timidity,  lack  of 
interest  in  human  attention,  or  both,  we  do 
not  know,  but  we  suspect  the  former. 

As  our  sole  example  of  the  natural  play 
and  other  social  relations  of  the  free  wild 
gorilla  we  quote  at  length  the  unique  ob- 
servation by  Count  Gyldenstolpe  of  the  be- 
havior of  a  band  of  mountain  gorillas. 

We  had  not  gone  many  steps  before  we  found 
traces  of  a  great  herd  of  gorillas  which  had  come 
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down  into  tlu-  valley  from  Karissimbi.  The  gorillas 
had  not  hurried — you  would  see  that  by  the  ap- 
pearance of  the  tracks.  On  the  way  they  had  evi- 
dently been  busy  takinfr  their  breakfast,  this  time 
consisting  of  the  juicy  stalks  of  the  chervil.  Whilst 
takinjj  specially  great  care  not  to  make  any  noise, 
we  crept  cautiously  forward.  Soon  we  were  near 
the  gorillas.  Now  and  then  you  could  hear  faint 
gruntings  and  movements  and  rustlings  in  the 
undergrowth  announcing  the  presence  of  the  ani- 
mals. Unfortunately  they  themselves  were  com- 
pletely hidden  by  the  high  vegetation.  On  the  spot 
where  the  tracks  had  first  been  seen  the  greater 
part  of  my  followers  were  left  with  strict  orders 
to  keep  perfectly  quiet  and  motionless,  whatever 
happened. 

I,  my  gun-bearer  Simba  and  one  of  the  guides 
crept  forward  slowly  till  we  had  reached  the  foot 
of  a  tree  from  which  we  could  peep  out  over  a 
small,  fairly  open  place  in  the  forest.  In  the  mid- 
dle of  this  opening  lay  a  biggish  tree  thrown  down, 
whose  branches  rose  above  the  rich  vegetation 
which  everywhere  covered  the  ground.  My  hiding- 
place  was  situated  only  about  twenty  yards  from 
the  place  where  the  gorillas  were.  With  very  natu- 
ral excitement  I  expected  to  catch  sight  of  the 
animals  any  moment  and  perhaps  behold  a  sight 
that  few,  if  any,  Europeans  had  had  the  luck  to 
see.  I  had  not  long  to  wait  before  I  caught  sight 
of  a  baby  gorilla  slowly  and  cautiously  climbing 
up  the  fallen  tree  trunk.  This  baby  was  soon  fol- 
lowed by  another,  and  the  two  young  ones  now 
began  to  play  a  clumsy  game  of  "tick"  with  each 
other.  Now  and  then  they  let  themselves  down  on 
the  ground.  They  never  jumped  straight  down,  but 
first  hung  by  their  arms,  after  which  they  threw 
themselves  down  on  the  ground  with  a  thud  and 
then  after  a  short  time  got  up  on  to  the  tree  trunk 
again  and  continued  the  game  afresh.  Their  move- 
ments were  slow  and  very  clumsy.  Once  when  one 
of  the  young  ones  was  trying  to  catch  hold  of  its 
playfellow  and  made  a  violent  movement  it  simply 
tumbled  over,  and  in  the  surprise  of  seeing  its 
playfellow  disappear  so  suddenly  the  other  one 
very  nearly  followed  its  example.  Before  it  suc- 
ceeded in  regaining  its  equilibrium  it  took  a  real 
header. 

On  some  occasions  the  young  ones  clasped  each 
other  in  their  arms  and  once  I  noticed  how  one 
of  them,  after  an  unsuccessful  attempt  to  catch 
the  other,  began  to  beat  the  tree  trunk  with  both 
hands,  evidently  in  order  to  make  its  playfellow 
come  nearer  out  of  curiosity.  Then  suddenly  there 
was  a  lively  movement  amongst  the  feeding  ani- 
mals and  slowly  and  lazily  a  full-grown  female 
gorilla  cUmbed  up  the  trunk.  There  she  sat  looking 
around.  The  young  gorillas  kept  perfectly  motion- 
less for  some  moments.  They  resumed  their  dizzy 
game,  however,  as  soon  as  the  mother  had  con- 
vinced herself  that  no  danger  threatened.  The  fe- 
male soon  joined  in  the  game,  to  the  visible  and 


auflibic  fieiight  of  the  young  ones.  Once  I  saw  the 
female  gorilla  take  one  of  the  young  ones  in  her 
arms.  She  remained  sitting  like  that  a  long  while, 
with  the  other  young  one  jealously  looking  on. 
By  and  by  the  female  climbed  down  to  the  ground 
again  and  the  young  ones  continued  their  inter- 
rupted game  alone. 

A  little  further  away  there  stood  a  dry  tree,  in 
the  lower  branches  of  which  another  female  and  a 
young  one  sat  crouched,  evidently  no  longer  hun- 
gry, but  content  with  their  existence.  To  the  left 
of  me  there  was  a  fallen  tree  on  which  a  big  male 
sat  on  guard.  Now  and  then  he  went  down  from 
his  elevated  post  and  broke  off  leaves  and  plants 
which,  after  he  had  carefully  examined  them,  he 
put  into  his  mouth  with  one  hand  and  ate  with  a 
smacking  sound.  In  the  middle  of  the  opening — 
unfortunately,  however,  completely  hidden  from 
my  curious  eyes — was  the  remainder  of  the  herd, 
which,  as  appeared  afterwards,  consisted  of  about 
thirty  members.  Among  them  was  the  leader,  who 
now  and  then  made  his  presence  known  by  a 
grunting  sound.  From  time  to  time  some  short 
angry  growls  were  heard  from  some  gorilla  who 
disputed  with  one  of  the  others  the  possession  of 
some  specially  delicate  and  juicy  stalk,  and  some- 
times we  heard  hollow  sounds  when  one  of  them 
beat  its  bare  chest.  This  habit  of  beating  the 
chest  seems  to  me  to  be  a  sort  of  signal  of  warning, 
or  else  it  is  to  show  their  power  and  strength  and 
to  warn  others  to  keep  at  a  proper  distance. 

For  more  than  half  an  hour  I  lay  and  enjoyed 
this  rare  and  splendid  sight  of  the  gorillas'  home- 
Hfe  in  the  wild  forest.  Unfortunately  there  was  a 
drizzle  that  made  photography  impossible.  (Gyl- 
denstolpe,  1923,  pp.  190-193.) 

In  summary  and  conclusion  it  mav  be 
said  that  although  social  behavior  is  obvi- 
ously of  extreme  importance  for  our  under- 
standing of  the  nature  and  habits  of  life  of 
the  gorilla,  little  indeed  is  at  present  known 
with  certainty,  and  that  little  represents 
mere  fragments  of  the  behavior  of  wild  or 
captive  specimens.  Generalization  is  either 
impossible  or  extremely  liable  to  error.  In 
the  light  of  the  varied,  yet  meager  and  diffi- 
cultly evaluated  evidence,  it  appears  that 
gorillas  are  decidedly  less  sociable  among 
themselves,  and  also  less  friendly  with  other 
types  of  organism,  than  are  chimpanzees. 
The  descriptive  terms  hostile,  morose,  sul- 
len, unsociable,  although  contradicted  by 
the  behavior  of  certain  individuals,  never- 
theless seem  applicable  when  attempt  is 
made  to  contrast  gorilla  with  chimpanzee  or 
with  rnan.  But  as  our  subsequent  chapters 
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will  indicate,  we  are  far  indeed  from  that 
adequacy  of  knowledge  of  this  great  ape 
which  is  essential  to  the  understanding  and 
interpretation  of  its  behavior.  What  is  now 
labeled  sullenness,  moroseness,  or  hostility, 
may  eventually  turn  out  to  be  a  mixture  of 
timidity  and  self-protection.  We  would  em- 
phasize especially  the  necessity  for  open- 


mindedness,  avoidance  of  dogmatic  state- 
ment, of  generalization,  and  of  too  great 
emphasis  on  the  importance  of  a  particular 
observation  or  assemblage  of  observations. 
What  we  do  not  know  about  gorilla  behav- 
ior is  immense,  even  by  comparison  with 
what  the  literature  makes  it  appear  that  we 
do  know. 


CHAPTER  THIRTY-SIX 


LIFE  HISTORY  OF  GORILLA 


THOSE  forms  of  behavior  which  Hnk 
generation  with  generation  and  con- 
stitute the  story  of  reproduction  are 
so  incompletely  and  uncertainly  known  that 
it  is  quite  impossible  to  give  a  satisfactory 
account  of  the  life  history  of  the  gorilla.  Of 
the  phenomena  of  mating,  oestrus,  and 
reproduction  we  are  surprisingly  ignorant. 
Many  of  the  statements  found  in  the  litera- 
ture are  based  primarily  on  what  is  known 
of  the  other  anthropoid  apes  and  are  there- 
fore analogical  inferences.  In  the  following 
paragraphs  we  shall  attempt  to  avoid  such 
statements  and  to  report  only  facts  which 
rest  upon  direct  observation.  Because  of  the 
paucity  of  knowledge  the  account  will  neces- 
sarily be  brief. 

MATING 

Direct  information  concerning  phenomena 
of  adornment,  courtship,  mating,  and  other 
distinctively  sexual  or  sex  differentiating  ac- 
tivities is  almost  wholly  lacking.  Such  casual 
references  as  occur  for  example  in  Reade 
(1864),  Burton  (1876),  Pechuel-Loesche 
(1882),  Famelart  (1883),  and  Garner 
(1896)  are  representative  and  possess  al- 
most no  scientilic  value.  Even  seasonal  mat- 
ing is  not  definitely  established  by  the  lit- 
erature, for  although  Famelart  (1883,  p. 
152)  asserts  that  there  is  a  rutting  season 
during  which  the  male  calls  the  females  and 
for  a  time  remains  with  them  and  defends 
them  in  case  of  aggression,  Reichenow 
(1920,  pp.  15  ff.)  rejects  his  statements  and 
offers  evidence  that  the  gorilla  is  monoga- 
mous and  that  mates  remain  together 
throughout  the  year  and  indefinitely.  Evi- 
dence and  opinion  alike  favor  Reichenow's 
contention  that  pairing  is  relatively  perma- 
nent, but  monogamy  is  not  definitely  estab- 
lished. Indeed,  Garner  (1896)  and  Akeley 
(1923)  suspect  that  polygamy  is  prevalent. 


REPRODUCTION 

Except  for  a  few  behavioral  observations 
and  some  excellent  morphological  descrip- 
tions of  the  gorilla  fetus  at  various  stages, 
the  generative  process  remains  unknown. 
As  recently  as  1899  (p.  298)  Keith,  from 
inclusive  and  intimate  knowledge  of  the  an- 
thropoid literature,  wrote:  "Of  menstrua- 
tion in  the  Gorilla,  nothing  is  known."  The 
oestrus  cycle  naturally  cannot  be  observed 
satisfactorily  in  the  free  wild  gorilla.  Hence 
no  information  can  be  gleaned  from  the  re- 
ports of  travelers,  explorers,  hunters,  col- 
lectors, and  other  observers  who  inciden- 
tally, and  commonly  from  memory  instead 
of  from  reliable  field  notes,  describe  aspects 
of  gorilla  behavior.  As  far  as  we  have  been 
able  to  discover,  at  the  time  of  writing 
Keith's  statement  was  justified,  and  it 
stands  today,  as  far  as  the  wild  gorilla  is 
concerned. 

Of  gorillas  in  captivity  we  have  knowl- 
edge of  only  two  which  during  period  of 
observation  passed  from  childhood  into 
adolescence  and  possibly  through  the  period 
of  puberty.  The  one  is  the  Breslau  gorilla 
"Pussi"  described  by  Grabowsky ;  the  other, 
the  Burbridge  specimen  "Congo,"  described 
by  Yerkes.  Each  in  this  particular  connec- 
tion is  worthy  of  special  description. 

"Pussi"  on  arrival  in  Germanv  in  Septem- 
ber, 1897,  weighed  thirtv-one  and  one-half 
pounds  and  was  estimated  to  be  four  years 
of  age.  According  to  Grabowsky  (1904,  p. 
254;  1906,  p.  610)  signs  of  sexual  excite- 
ment were  first  noticed  in  July,  1898;  they 
recurred  in  September,  and  from  January, 
1899,  they  appeared  fairly  regularly  and  at 
intervals  of  about  four  weeks.  Presumably 
physiological  test  of  the  sexual  condition  of 
the  animal  was  not  made  and  consequently 
it  remains  uncertain  whether  oestrus  actu- 
ally occurred  or  whether  the  periodic  indica- 
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tions  of  sexual  excitement  preceded  sexual 
maturity.  Critical  comment  concerning  this 
case  is  especially  in  point. 

At  times  this  excitement  lasted  only  a  day,  at 
times  several  days.  The  dark  brown  eyes  of  the 


Fig.  140.  An  infant  gorilla  (G.  gorilla),  aged  one  month, 
with  foster  nurse  in  Africa.  Courtesy  of  E.  Reichenow. 


animal,  which  usually  had  a  very  quiet,  gentle, 
somewhat  shy  expression,  took  on  a  staring  wild 
look.  During  this  time  of  sexual  excitement — for 
so  I  might  designate  this  condition — whenever  a 
male  person  known  to  the  animal  came  into  the 
ape  house,  she  would  stand  with  her  hind  legs  far 
apart,  support  herself  in  front  upon  her  left  hand, 
and  strike  herself  with  the  flat  or  closed  right  hand 
between  her  legs  against  the  sexual  parts  in  quick 
tempo,  until  that  special  person  had  disappeared, 
or  had  threatened  her  with  the  whip,  which,  how- 
ever, only  helped  for  a  short  time.  The  animal 
never  gave  utterance  to  any  sounds  during  this 
extraordinary  performance,  she  rather  pressed  her 
lips  close  together  during  the  striking,  and  held 
high  her  head  which  usually  was  hanging  down. 
In  these  days  of  lust  her  appetite  was  usually  a 
little  weaker.  Bleeding  from  the  vagina  was  not 
observed;  whether  some  flecks  of  blood  which  ap- 
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peared  in  the  bed  Sept.  i6,  1903,  came  from  such 
bleeding,  could  not  be  determined  with  certainty. 
(Grabowsky,  1906,  pp.  610-611.) 

There  is  adequate  ground  for  believing 
that  the  female  chimpanzee  does  not  ordi- 
narily achieve  sexual  maturity  short  of 
about  eight  years.  It  is  improbable  that  the 
gorilla  develops  more  readily  than  does  the 
chimpanzee.  From  this  we  may  infer  either 
( I )  that  Pussi  was  above  the  estimated  age 
of  five  years  when  periodic  sexual  excite- 
ment was  first  manifest,  or  (2)  that  as  a 
pre-adolescent  she  exhibited  from  time  to 
time  what  was  taken  for  sexual  behavior. 
It  seems  to  us  almost  equally  probable  that 
she  was  a  stunted  specimen,  older  than  the 
observers  thought,  or  that,  whatever  her 
age,  she  exhibited  sexual  behavior  prior  to 
adolescence.  Unfortunately,  and  we  might 
even  say  inexcusably,  Grabowsky  fails  to 
offer  adequate  description  of  the  behavior 
which  he  designates  as  signs  of  sexual  ex- 
citement. For  this  reason  his  account  is  of 
uncertain  value,  and  it  is  extremely  doubt- 
ful whether  it  may  be  accepted  as  proof  of 
the  existence  of  menstruation. 

I'rom  the  observations  of  Yerkes  (1927, 
1927a,  1928)  it  appears  that  the  specimen 
of  G.  beringei  "Congo,"  at  an  estimated  age 
of  five  years,  weighed  sixty-five  pounds.  At 
this  age  she  exhibited  no  behavior  which 
was  clearly  indicative  of  sex  interest  or  sex 
excitement.  One  year  later  she  had  doubled 
in  weight,  and  although  no  indications  of 
menstruation  or  of  periodic  sexual  interest 
or  excitement  were  noted,  she  occasionally 
manifested  sexual  behavior  toward  other 
animals.  The  following  is  descriptive  of  such 
behavior  toward  a  dog  playmate. 

The  really  notable  thing,  and  the  primary  ex- 
cuse for  this  account  of  Congo's  social  relations 
with  the  dogs,  is  the  evidence  of  developmental 
change  afforded  by  what  presumably  should  be 
designated  as  sex  play.  In  1926  almost  nothing 
suggestive  of  sex  interest  in  other  animals  in  her 
environment  and  no  form  of  sex  play  was  ob- 
served; therefore  the  peculiar  and  very  consider- 
able genetic  interest  of  the  following  data. 

On  January  19,  1927,  while  Congo  was  chained 
to  her  oak  tree,  both  Betty  and  the  mongrel  male, 
which  we  shall  for  convenience  designate  as  collie, 
were  at  hand,  and  although  the  latter  was  timid 
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and  stand-offish,  Conj^o  sucrci-dcd  in  ^jcltinn;  hold 
of  him  and  drawintj;  him  to  her.  I  happened  to 
he  watchinjj  closely  and  I  noticed  that  she  ap- 
peared to  be  unusually  gentle  and  considerate  of 
his  feelings.  This  I  at  first  inferred  to  be  caution 
on  her  part  lest  he  bite  her.  Having  drawn  him 
within  reach  she  in  a  calm  leisurely  way  proceeded 
to  examine  him,  smelling  his  face,  legs,  body,  the 
while  also  using  her  eyes.  Then,  the  dog  remain- 
ing passive,  she  raised  one  hind  leg  and  turning 
him  on  his  side  exposed  the  genitalia.  There  fol- 
lowed manual,  olfactory,  and  visual  examination. 
Her  attitude  and  expression  were  indicative  of 
interest  and  perplexity.  She  acted  slowly,  as  if 
puzzled  by  the  new  sense  data.  Again  she  explored 
his  head,  legs,  and  body,  and  then  returned  to  the 
genitalia.  Once  the  dog  attempted  to  draw  away 
from  her,  but-  she  held  him  firmly  and  gently. 
Now  pulling  the  animal  toward  her  she  turned  him 
on  his  back  and  stepping  astride  assumed  a  male 
copulatory  position  and  executed  appropriate 
movements.  This  persisted  for  a  few  seconds, 
when  stepping  from  above  the  dog  she  threw  her- 
self on  her  back  and  drew  him,  belly  down,  upon 
her.  Thus  she  held  him  for  a  few  seconds  in  what 
had  every  appearance  of  sex  embrace.  The  dog 
however,  instead  of  cooperating  or  remaining  pas- 
sive, made  vigorous  efforts  to  escape. 

This  behavior  is  similar  to  what  is  definitely 
recognized  as  sex  play  in  young  chimpanzees. 
Whether  it  is  legitimate  to  designate  Congo's  reac- 
tion to  the  collie  as  sex  behavior  is  uncertain. 
But  in  any  event,  nothing  like  it  was  observed 
during  the  winter  of  1926  and  it  presumably  indi- 
cates developmental  change.  (1927a,  pp.  520-521.) 

When  a  year  later  Congo  was  presumably 
seven  years  old  and  weighed  approximately 
one  hundred  and  sixty  pounds,  sexual  be- 
havior was  more  definite  and  frequently  ex- 
hibited. Periodicity  of  such  behavior,  or 
indeed  of  any  indications  of  sexual  excite- 
ment, was  not  noted,  but  circumstances  of 
observation  were  such  that  even  although 
present  it  might  not  have  been  discovered. 
The  nature  of  the  animal's  behavior  at  this 
time  suggested  the  nearness  of  sexual  ma- 
turity, and  anticipating  the  appearance  of 
menstruation  effort  was  made  to  discover 
initial  evidences  (Yerkes,  1928,  p.  78). 

In  this  perfectly  healthy,  vigorous,  and 
rapidly  growing  captive,  menstruation  ap- 
parently had  not  begun  even  when  she 
weighed  several  times  as  much  as  did  Pussi 
when  the  latter,  according  to  Grabowsky, 
exhibited  periodic  sexual  excitement.  We 
hazard  the  inference  from  the  behavior  of 


Ojni^o  and  from  the  lack  of  any  signs  of 
turgescence  of  the  external  genitalia,  that 
she  had  not  achieved  sexual  maturity  when 
last  observed  by  Yerkes.  This  inference, 
based  primarily  on  behavior,  was  confirmed 
in  April,  1928,  when  Congo  came  to  au- 
topsy, for  Dr.  Joseph  Halton,  of  Sarasota, 
Florida,  reported  to  us  that  the  reproductive 
organs,  in  his  opinion,  were  immature.  How- 
much  weight  may  safely  be  placed  on  this 
structural  evidence  in  the  absence  of  com- 
parative materials  is  uncertain. 

The  literature  does  not  disprove  the  oc- 
currence of  menstruation  in  the  gorilla; 
neither  does  it  supply  dependable  evidence 
of  the  phenomenon,  definite  description  of 
its  appearances,  and  of  its  periodicity.  We 
therefore  must  conclude  that  although 
menstruation  doubtless  occurs  in  gorilla,  as 
in  the  other  anthropoid  apes,  the  fact  has 
not  been  observationally  established. 

The  period  of  prenatal  development  or 
gestation  is  undetermined.  The  literature 
contains  certain  pertinent  but  inconclusive 
information.  Most  of  it  has  been  brought 
together  by  Schultz  (1927)  in  his  recent 
report  on  growth  of  the  gorilla.  As  a  matter 
of  convenience  to  the  reader,  because  of 
the  probable  inaccessibility  of  the  publica- 
tion, we  quote  from  this  authority, 

Bolk  (1926)  assumes  that  gestation  in  gorilla  is 
shorter  than  in  man,  since  the  former  weighs  at 
birth  considerably  less  than  the  latter.  However, 
the  size  of  the  fetus  at  term  is  among  different 
primates  apparently  not  correlated  with  the  dura- 
tion of  their  intra-uterine  growth.  .  .  .  Reichenovv 
(1921)  captured  a  gorilla  baby,  only  a  few  days 
old,  which  weighed  two  kilograms  [approximately 
4.4  pounds].  .  .  . 

Body  weight  varies  very  considerably  at  any 
age  in  man  and,  apparently,  also  in  gorilla.  For 
instance,  the  male  gorilla  baby,  captured  by  Fame- 
lart,  was  in  this  author's  opinion  about  seven 
months  old,  yet  it  weighed  only  two  kilograms, 
i.e.,  as  much  as  Reichenow's  new-born.  Of  course, 
the  above  estimate  of  age  may  be  too  high,  but  the 
animal  must  have  been  at  least  two  months  old, 
since  two  incisors  had  erupted  in  the  upper  jaw 
and  four  in  the  lower  jaw.  Akeley  [1923,  p.  245] 
gives  the  following  interesting  quotation  from  a 
letter  by  an  English  hunter:  "...  shot  a  female 
[Mountain  Gorilla]  with  a  young  one  in  her  arms. 
.  .  .  The  baby  was  apparently  not  more  than  24 
hours  old.  .  .   .  The  baby  gorilla  (a  female)  is 
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now  two  months  old  and  in  the  best  of  health  and 
weighs  nine  pounds.  She  has  cut  six  teeth.  She  does 
not  show  any  signs  of  walking  yet.  ..."  (Schultz, 
1927,  pp.  iS-16.) 


Fig.  141.  The  Reichenow  gorilla,  aged  two  montiis.  Court- 
esy of  E.  Reichenow. 

The  literature  affords  no  indication  that 
the  gestational  period  has  ever  been  reliably 
observed.  The  few  statements  available  are 
clearly  inferences  or  surmises.  If  we  are  to 
reason  from  the  almost  equally  unsatisfac- 
tory data  available  for  the  other  anthropoid 
apes,  we  may  state  that  the  period  probably 
is  not  less  than  seven  nor  more  than  nine 
months.  Although  the  evidence  cited  by 
Schultz  would  make  it  appear  that  the  go- 
rilla at  birth  may  weigh  as  little  as  two  or 
three  pounds,  comparative  study  of  the  evi- 
dences, both  direct  and  indirect,  convinces 
us  that  it  more  likely  is  somewhat  heavier 
and  that  growth  after  birth  is  very  rapid. 

Parturition  apparently  has  never  been 


observed  in  the  gorilla,  or  if  observed  the 
literature  contains  no  record  of  the  fact. 
Presumably  normal  reproduction  has  not 
occurred  in  this  ape  while  in  captivity.  Cer- 
tainly there  are  no  records  of  mature  speci- 
mens living  in  healthful  captivity  outside 
of  Africa,  much  less  of  attempts  to  mate  the 
animals.  Although  it  is  not  improbable  that 
births  have  occurred  in  case  of  specimens 
held  captive  in  Africa  or  on  shipboard,  we 
are  unable  to  establish  the  fact  by  citation 
of  authority.  Evidently  captive  conditions 
are  highly  unfavorable  to  reproductive  ac- 
tivities and  it  would  be  rash  to  predict  that 
this  interesting  manlike  ape  can  be  success- 
fully bred  in  other  than  its  natural  habitat 
and  in  complete  freedom.  Nevertheless  we 
expect  success. 

Mention  is  occasionally  noted  of  single 


Fig.  142.  The  Reichenow  gorilla,  aged  five  months.  Court- 
esy of  E.  Reichenow. 


births,  but  we  have  discovered  no  reason 
to  believe  that  such  statements  are  based  on 
direct  evidence.  Apparently  it  is  assumed, 
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and  (l(Hil)tl('ss  this  is  reasonably  well  sub- 
stantiated by  native  report  (Jenks,  191 1,  ])• 
57)  and  naturalistic  observation,  that  single 
birth  is  typical.  Although  evidence  of  multi- 
ple births  is  lacking,  it  may  not  be  asserted 
that  they  never  occur. 

To  summarize  briefly  the  status  of  our 
knowledge  of  gorilla  reproduction,  it  may  be 
said  that  menstruation  has  not  been  defi- 
nitely established,  the  oestrus  cycle  has 
not  been  studied,  the  period  of  gestation  is 
unknown,  as  is  also  the  course  of  prenatal 
development  and  the  nature  and  conditions 
of  birth  or  parturition.  The  weight  of  the 
newborn  is  a  matter  of  inference  and  sur- 
mise. Evidently  there  is  interesting  and  im- 
portant opportunity  for  the  student  of  be- 
havior and  of  physiological  process  in  the 
life  history  of  the  gorilla. 

RELATIONS  OF  PARENT  AND  YOUNG 

An  unexampled  picture  of  family  Hfe  is  that 
drawn  by  Count  Gyldenstolpe,  as  quoted 
from  the  book  of  Prince  Wilhelm  of  Sweden, 
on  our  pages  439-440.  Among  the  few  other 
observers  who  have  contributed  signifi- 
cantly to  this  aspect  of  gorilla  life  history 
are  Du  Chaillu,  von  Koppenfels,  Garner, 
and  Reichenow.  From  the  experience  of 
these  observers  we  shall  attempt  further  to 
illustrate  typical  aspects  of  the  relation  of 
parent  to  young. 

We  were  walking  along  in  silence  [reports  Du 
Chaillu]  when  I  heard  a  cry,  and  presently  saw 
before  me  a  female  gorilla,  with  a  tiny  baby- 
gorilla  hanging  to  her  breast  and  sucking.  The 
mother  was  stroking  the  little  one,  and  looking 
fondly  down  at  it ;  and  the  scene  was  so  pretty  and 
touching  that  I  held  my  fire,  and  considered — like 
a  soft-hearted  fellow — whether  I  had  not  better 
leave  them  in  peace.  Before  I  could  make  up  my 
mind,  however,  my  hunter  fired  and  killed  the 
mother,  who  fell  without  a  struggle. 

The  mother  fell,  but  the  baby  clung  to  her,  and, 
with  pitiful  cries,  endeavoured  to  attract  her  at- 
tention. I  came  up,  and  when  it  saw  me  it  hid  its 
poor  little  head  in  its  mother's  breast.  It  could 
neither  walk  nor  bite,  so  we  could  easily  manage 
it;  and  I  carried  it,  while  the  men  bore  the 
mother  on  a  pole.  When  we  got  to  the  village 
another  scene  ensued.  The  men  put  the  body  down, 
and  I  set  the  little  fellow  near.  As  soon  as  he  saw 
his  mother  he  crawled  to  her  and  threw  himself 


on  her  breast.  He  dirj  not  fmd  his  accustomed 
nourishment,  and  I  saw  that  he  perceived  some- 
tliing  was  the  matter  with  the  old  one.  He  crawled 
over  her  body,  smelt  at  it,  and  gave  utterance, 
from  time  to  time,  to  a  plaintive  cry,  "Hoo,  hoc, 
hoo,"  which  touched  my  heart. 

I  could  get  no  milk  for  this  poor  little  fellow, 
who  could  not  eat,  and  consequently  died  on  the 
third  day  after  he  was  caught.  He  seemed  more 
docile  than  the  other  I  had,  for  he  already  recofr- 
nized  my  voice,  and  would  try  to  hurry  towards 
me  when  he  saw  me.  (1861,  p.  244.) 

Additional  descriptions  of  the  attitude 
and  behavior  of  the  infant  gorilla  toward 
the  mother  appear  in  Du  Chaillu  (i 861,  pp. 
260-261,  352). 

The  following  we  take  from  von  Koppen- 
fels (1877,  p.  419): 

Hiding  behind  the  trunk  I  watched  there  a 
gorilla  family  which  was  carelessly  busy  with 
fruits.  This  consisted  of  both  parents  and  two 
youngsters  of  different  ages;  measured  by  human 
age  the  older  may  have  been  six  years,  the  younger 
one  year  old.  Although  the  animals  were  within 
reach  of  my  double-barrelled  gun  I  determined, 
since  I  was  completely  hidden  from  them  and 
could  observe  them  unnoticed,  to  watch  their  be- 
havior for  a  while.  It  was  touching  to  see  with 
what  mother-love  the  female  gorilla  cared  for  the 
youngsters.  The  father,  on  the  other  hand,  did  not 
trouble  himself  about  them,  but  only  satisfied  his 
own  hunger.  The  better  fruits  must  have  been 
eaten  when  the  female  gorilla,  wnth  extraordinary 
agility,  climbed  the  trunk  and  shook  down  the  ripe 
fruits. 

Garner  takes  particular  pains  to  contra- 
dict previous  report  that  the  infant  gorilla 
is  carried  clinging  to  the  abdomen  of  the 
mother. 

I  have  seen  the  mother  in  the  forest  with  her 
young  mounted  upon  her  back,  with  its  arms 
around  her  neck  and  its  feet  hooked  in  her  arm- 
pits. I  have  never  seen  the  male  carry  the  young, 
but  in  a  number  of  specimens  of  advanced  age  I 
have  seen  a  mark  upon  the  back  and  sides  which 
indicates  that  he  does  so.  (1896,  p.  227.) 

There  are  in  fact  several  accounts  in  the 
literature  of  the  pickaback  relationship,  but 
few  mentions  of  the  breast  to  breast  posi- 
tion of  infant  and  mother  during  locomo- 
tion. Nevertheless,  we  believe  that  the  evi- 
dence indicates  variation  in  both  directions, 
and  that  probably  the  younger  the  infant 
the  more  likelv  it  is  to  cling  to  the  mother's 
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breast  or  abdomen.  Until  the  infant  be- 
comes independent  the  mother  carries  it 
with  her  much  of  the  time,  "clasping  her 


Fig.  143.  Another  view  of  the  Reichenow  gorilla,  aged  five 
months.  Courtesy  of  E.  Reichenow. 


arm  around  it.  She  picks  the  child  up  by 
one  arm,  often  cradling  it  in  her  two  arms 
as  the  human  mother  does  her  child.  The 
natives  note  in  this  conduct  one  of  the  go- 
rilla's greatest  likenesses  to  man."  (Jenks, 
1911,  p.  57.) 

An  instance  of  parental  solicitude  and 
protection  is  presented  by  Aschemeier 
(i92i,p.9i): 

On  two  occasions  I  captured  young  chimpan- 
zees, but  only  once  did  I  come  near  to  getting  a 
young  gorilla  alive.  In  this  case  a  mother  gorilla 
strayed  a  bit  farther  than  usual  while  the  baby 
was  feeding.  We  had  heard  the  animals  in  the 
bush,  and  were  advancing  cautiously  when  we 
saw  the  young  one  on  the  ground.  We  were  closing 
in  to  capture  it  when  suddenly  we  heard,  on  both 
sides,  the  swishing  of  bushes.  Both  parents  were 
coming  to  the  rescue  as  fast  as  they  could.  The 
smaller,  presumably  a  female,  went  straight  to  the 
youngster,  picked  it  up,  and  stood  looking  us  full 
in  the  face.  The  old  male  arrived  near  these  two 
very  quickly,  and  on  seeing  us  gave  the  terrible 


gorilla  cry,  and  started  off  in  the  lead.  As  we  fol- 
lowed, he  dropped  to  the  rear  to  guard  the  mother 
and  young.  This  was  one  of  several  times,  when 
the  parents  showed  signs  of  willingness  to  sacrifice 
their  own  lives  for  the  young,  that  I  did  not  shoot. 

The  incident  described  by  Aschemeier 
appears  to  be  typical,  and  there  is  sufficient 
ground  for  asserting  that  parental  solici- 
tude, sympathetic  care,  and  protectiveness 
are  constantly  exhibited.  The  female,  it  may 
be  inferred  from  the  bits  of  evidence  avail- 
able, normally  attends  to  the  cleanliness  and 
feeding  of  the  infant  in  typical  primate 
fashion,  carries  it  about  with  her  in  some 
such  manner  as  indicated  by  the  authorities 
quoted,  encourages  creeping,  although  there 
apparently  are  no  direct  observations  to 
support  this  statement,  and  assists  it  in 
learning  to  walk  and  climb.  There  are  no 
instances  of  definite  tuitional  effort,  but  the 
suggestion  contained  in  such  meager  de- 
scriptions as  are  available  is  that  the  paren- 


Fig.  144.  The  Reichenow  gorilla  (right),  aged  seven 
months,  with  an  infant  chimpanzee.  Courtesy  of  E. 
Reichenow. 


tal  activities  of  the  gorilla  include  definite 
direction  of  the  young.  How  long  the  infant 
continues  to  nurse  is  unknown,  as  are  also 
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the  nature  and  development  of  early  social 
responses,  protective  acts  (offensive  and  de- 
fensive), nest  building,  and  the  acquisition 
of  feeding  habits.  Unquestionably  it  is  of 
peculiar  interest  to  discover  the  respective 
contributions  of  structure  and  experience  to 
such  forms  of  behavior. 

Where  one  might  naturally  have  ex- 
pected, perhaps  even  assumed,  an  abun- 
dance of  information,  appears  instead  an 
array  of  unsolved  and  in  many  instances 
untouched  problems. 

INFANCY  AND  CHILDHOOD 
Concerning  the  characteristics  of  gorilla 
infancy  and  childhood  almost  nothing  can 
be  learned  from  the  records  of  the  life  of  the 
wild  gorilla.  Captives,  however,  are  usually 
either  infants  or  children  when  taken  and 
during  their  existence  in  confinement. 
Hence  there  are  many  characterizations  of 
individual  specimens  in  these  stages  of  life, 
but  strange  to  say,  with  the  possible  excep- 
tion of  the  account  of  the  Burbridge  gorilla 
Congo,  there  is  not  a  single  systematic  de- 
scription and  there  is  entirely  inadequate 
material  for  generalization. 

The  dominant  traits  of  infancy  are  de- 
pendence, trustfulness,  and  apparently  sym- 
pathetic or  affectionate  attachment.  In  the 
illustrative  accounts  of  infantile  traits  which 
we  purpose  to  use  there  are  many  inconsist- 
encies and  contradictions.  These  we  believe 
truly  represent  species,  sex,  and  individual 
variations  as  well  as  expressions  of  differ- 
ent psychophysical  conditions  and  the  in- 
fluence of  diverse  modes  of  handling. 

Even  in  its  infancy  the  gorilla  is  pictured 
by  Du  Chaillu  as  hostile  to  man,  vicious, 
and  untamable.  It  is  an  interesting  question 
whether  this  observer's  attitude  toward  his 
animals  elicited  unfriendly  response  or 
whether  he  chanced  upon  individuals  of  dis- 
agreeable temperament.  Of  course  there  is 
also  the  possibility  that  his  descriptions  are 
overdrawn.  At  any  rate,  they  disagree  with 
those  of  most  other  authors.  Famelart 
(1883,  pp.  149-150),  for  example,  tells  of 
the  infantile  behavior  of  a  specimen  which 


promptly  became  attached  to  him,  cried  like 
a  human  infant  when  he  left  it,  and 
embraced  him  on  his  return.  Essentially 
similar  are  the  characterizations  of  infantile 
specimens  to  be  found  in  Garner  (1896), 
Sokolowsky  (1908),  and  von  Oertzen 
(1913,  p.  8),  who  says:  "A  gorilla  baby  re- 
minds one  extraordinarily  of  a  human  being, 
with  its  round  head,  lively  glancing  eyes, 
small  ears,  and  the  mobile  play  of  coun- 
tenance.' 

As  unusually  important  we  quote  Reiche- 
now's  description  of  an  infant. 

The  young  gorilla  which  came  into  my  posses- 
sion and  to  which  I  gave  the  name  Adan,  was 
when  captured,  judging  by  his  navel  recently  cov- 
ered with  hair,  some  two  weeks  or  so  of  age.  His 
length,  from  the  tip  of  his  head  to  the  soles  of  his 
feet  measured  44  centimeters;  from  the  tip  of  his 
head  to  the  coccyx,  30  centimeters;  and  his  weight 
was  exactly  2  kilograms.  According  to  observations 
made  in  the  human  infant — which  immediately 
after  birth  suffers  a  diminution  of  w^eight  and  then 
recuperates  during  the  first  two  weeks — we  may 
surmise  that  the  said  weight  corresponded  pretty 
nearly  to  the  initial  weight.  The  newly  born  go- 
rilla must  weigh,  therefore,  notably  less  than  the 
recently  born  child  (about  3.35  kilograms),  which 
is  worthy  of  mention  because  the  weight  of  the 
adult  gorilla  greatly  exceeds  the  normal  weight  of 
man. 

Adan  developed  perfectly  until  he  was  ten 
months  old,  when  he  fell  ill  because  of  the  change 
in  climate  in  transporting  him  from  the  territory 
of  the  jungle  to  the  region  of  the  prairies  and  to  a 
very  elevated  part  of  the  country.  He  died  soon 
after.  At  the  age  of  ten  months  he  measured  from 
the  tip  of  the  head  to  the  soles  of  the  feet  60 
centimeters,  from  the  tip  of  the  head  to  the  coccyx, 
405  millimeters,  and  weighed  5.75  kilograms. 

At  the  beginning  of  the  observation  his  skin 
was  a  hazel  color;  .  .  .  shows  us  that  Adan  is 
notably  lighter  than  his  nurse,  who  was  chocolate 
colored.  Nevertheless  the  skin  rapidly  turned 
darker  and  at  the  age  of  three  months  it  was  al- 
most completely  black. 

At  first  all  of  his  body  was  covered  only  by 
scanty,  short,  black  hair,  so  that  the  skin  was 
everywhere  visible  to  the  sight.  It  is  notable  also 
that  his  forehead  had  no  hair,  but  on  the  upper 
part  of  the  head  there  arose  a  tuft  of  long  hair  of 
a  brownish  black  color.  ...  At  the  age  of  two 
months  .  .  .  the  hair  had  thickened  noticeably 
all  over  the  body  and  was  quite  heavy,  especially 
on  the  backs  of  the  arms  and  legs.  During  the 
third  month  he  began  to  have  hair  on  the  face 
also,  on  the  cheeks  and  chin  and  also  on  the  fore- 
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head.  Then  the  large  tuft  of  hair  on  the  top  of  the 
head  began  to  drop  out  little  by  Httle,  being  re- 
placed by  short  black  hair  which  commenced  very 


Fig.  145.  The  Reichenow  gorilla,  aged  se\cn  and  one-iialf 
months,  walking.  Courtesy  of  E.  Reichenow. 


close  to  the  superciliary  arches.  At  the  age  of  five 
months  the  change  of  hair  was  completed.  .  .  . 

The  development  of  the  teeth  was  promptly 
effected.  Scarcely  had  he  reached  the  age  of  two 
months  when  the  first  incisors  broke  through  the 
gums  of  the  lower  jaw,  and  two  weeks  later  those 
of  the  upper.  Toward  the  end  of  the  sixth  month 
the  first  molar  appeared.  The  coming  of  new  teeth 
was  always  announced'  by  the  fact  that  Adan 
rubbed  his  gums  a  great  deal  with  his  thumb.  .  .  . 

With  reference  to  his  intellectual  development,  it 
was  observed  that  Adan  at  the  age  of  some  three 
and  a  half  weeks  began  to  react  to  the  sound  of 
strange  noises  by  turning  his  head.  At  eight  weeks 
he  could  manifestly  fixate,  and  would  follow  a 
moving  object  with  his  eyes. 

The  faculty  of  distinguishing  could  be  observed 
toward  the  end  of  the  third  month  when  he  be- 
gan to  extend  his  hands  toward  the  nursing  bottle 
as  soon  as  it  appeared  in  his  field  of  vision,  but 
not  until  he  was  seven  months  old  did  he  succeed 
in  distinguishing  persons. 

At  five  months  Adan  began  to  sit  up  by  himself 
and  would  remain  seated  a  long  time.  At  the  same 
time  the  first  attempts  at  locomotion  began.  Adan 
would  stretch  out  his  arm  and  grasp  objects,  and 


draw  himself  toward  those  which  remained  fas- 
tened by  bending  his  arm.  In  the  seventh  month 
his  first  attempts  to  stand  on  his  feet  were  suc- 
cessful provided  he  could  catch  at  some  support 
with  his  hands. 

The  development  of  the  faculty  of  walking  came 
toward  the  eighth  month.  ...  On  beginning  to 
walk  he  doubled  his  knees  so  much  that  his  rump 
almost  touched  the  ground  and  he  supported  him- 
self on  the  palms  of  his  hands.  Then  he  began  to 
double  the  last  two  knuckles  of  the  hands  while 
the  rest  of  the  palm  still  touched  the  ground.  .  .  . 
Some  days  after  he  began  to  place  the  palms  of 
the  hands  in  contact  with  the  ground  in  such  a 
manner  that  in  walking  the  back  of  the  fingers 
served  as  a  point  of  support,  as  is  customary  in 
the  adult  animal.  At  the  same  time  that  he  began 
to  walk  he  developed  the  ability  to  climb.  (Reiche- 
now, 1921,  pp.  345-347.) 

From  a  few  brief  opportunities  to  ob- 
serve gorillas  during  the  first  two  years  of 
life  we  are  able  to  confirm  the  manifestation 
of  dependence,  friendliness,  and  attachment 
to  human  friend  and  caretaker. 

The  conspicuous  traits  of  childhood  are: 
rapidly  increasing  independence,  playful- 
ness, boisterousness,  manipulation  of  ob- 
jects for  exercise,  amusement,  and  sound 
production,  as  by  rattling,  beating,  and 
pounding,  appearance  of  social  aggressive- 
ness, friendliness,  and  cooperativeness  or 
the  reverse,  according  to  circumstances. 

Illustrative  of  the  behavioral  character- 


Fig.  146.  The  Reichenow  gorilla,  aged  seven  and  one-half 
months,  running.  Courtesy  of  E.  Reichenow. 


istics  of  gorilla  childhood  are  such  descrip- 
tions, based  exclusively  upon  observation 
of  captive  specimens,  as  are  provided  by 
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Falkenstein,  Garner,  Sokolovvsky,  Heck, 
Carpenter,  Cunnin<^ham,  and  Yerkes.  In  the 
foregoing  chapters  and  sections  we  have  al- 
ready sufficiently  described  the  behavior  of 
notable  captives  to  render  unnecessary  at 


ri;,'.  1)7.  I  he  infant  gorilla  Bamboo,  playing  with  a  hall  in 
the  i'liila(lfl|>hia  Zoological  Garden.  From  a  motion  picture 
film  li\  the  authors. 


this  point  more  than  summary  statement. 
That  the  descriptions  vary  extremely  is  not 
surprising,  for  the  evidence  is  convincing 
that  several  of  the  individuals  in  point  were 
unusual  or  even  pathological  because  of  im- 
proper care,  malnutrition,  or  disease.  When 
one  adds  to  these  unfavorable  circumstances 
the  possibilities  of  temperamental  varia- 
tions, there  is  adequate  explanation  of  the 
variation  from  hostility  and  maliciousness 
to  friendly  affection,  from  suspicion  and 
treachery  to  confidence  and  frankness. 

Particularly  worthy  of  remark  are  the  re- 
curring statements  that  the  sjorilla  child 
often,  if  not  as  a  rule,  is  sensitive  to  reproof 
on  the  part  of  friendly  caretaker,  obedient 
even  if  also  wilful,  observant,  and  deliber- 
ate. Especially  illuminating  on  such  mat- 
ters are  the  experiences  of  Cunningham, 
which  unfortunately  are  incompletely  and 
inadequately  recorded  in  print,  and  those  of 
Burbridge  and  Yerkes.  Doubtless  the  most 
nearly  complete  psvchobiological  descrip- 
tion of  gorilla  childhood  is  that  based  by 


Yerkes  on  his  observation  of  the  young 
mountain  gorilla  Congo. 

ADOLESCENCE 

We  have  already  had  occasion  to  remark 
that  adolescent  gorillas  have  seldom  been 
held  long  in  captivity.  This  doubtless  is 
because  the  older  the  animal  when  captured, 
the  more  strenuously  it  resists  and  resents 
captive  existence  and  consequently  the  more 
likely  it  is  to  succumb  quickly  to  the 
unfavorable  circumstances.  Numerous  in- 
stances of  the  capture  of  half-grown  speci- 
mens are  recorded,  but  of  psychobiological 
observations  on  adolescents  there  are  only 
a  very  few,  and  some  of  those  are  possibly 
referable  to  childhood,  since  the  age  of  the 
specimen  or  its  degree  of  maturity  may  have 
been  overestimated. 

Once  more  we  cite  the  Grabowsky  speci- 
men "Pussi,"  which  we  can  but  consider 
either  a  seriously  stunted  individual  or  a 
dwarf.  To  draw  from  it  a  picture  of  gorilla 
adolescence  would,  we  are  sure,  be  entirely 
indefensible. 

The  account  by  Reichenow  of  an  adoles- 
cent male  which  he  shot  in  its  family  group 
is  of  interest  as  affording  evidence  of  the 
continuing  sympathetic  relation  between 
parent  and  offspring.  It  is  related  bv  this 
author  (1920,  p.  17)  that  the  partially 
grown  animal,  which  he  infers  to  be  the 
son  of  two  adults  with  which  it  was  in  com- 
pany, was  shot  and  wounded  bv  him  one 
evening.  The  following  morning  he  discov- 
ered its  dead  body  near  the  nests  of  the 
adults.  Apparently  it  had  been  dragged 
thither. 

The  Burbridge  specimen  ''Congo,"  ac- 
cording to  the  surmise  of  Yerkes.  was 
nearly  sexually  mature  at  her  death.  She 
may  with  assurance  be  described  as  adoles- 
cent. This  conclusion,  however,  is  contra- 
dicted by  Burbridge,  who  expressed  the  fol- 
lowing surmise: 

She  is  a  Kivu  gorilla,  which  is  the  largest  of  the 
species.  They  probably  reach  puberty  at  twelve  or 
fifteen  years  of  age.  Adult  males  attain  a  weight 
of  some  four  hundred  and  fifty  pounds,  females 
approximate  fifty  or  one  hundred  pounds  less  in 
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avoirdupois.  Miss  Congo  is  now  about  eight  years 
old,  in  robust  health,  and  will  soon  tip  the  scales 
at  two  hundred  pounds.  (Burbridge,  1928,  p.  287.) 

To  say  that  we  are  ignorant  of  the  psy- 
chobiological  traits  characteristic  of  gorilla 
adolescence  would  be  very  nearly  the  exact 
truth.  Yet  from  such  pictures  as  Burbridge 
gives  of  his  experience  in  capturing  and  at- 
tempting to  tame  a  young  and  presumably 
pre-adolescent  male  called  "Bula  Matadi" 
(1928,  pp.  256  ff.)  one  obtains  vivid  impres- 
sion of  the  degree  of  independence,  courage, 
and  power  in  defense  of  which  the  animal 
is  capable.  We  reserve  for  a  later  chapter, 
as  illustrative  of  anger  and  rage.  Bur- 
bridge's  graphic  account  of  his  experience 
with  this  young  male  (see  p.  469). 

GROWTH 

What  is  definitely  known  concerning  rate 
of  growth  and  the  age  at  which  various  im- 
portant and  critical  stages  of  development 
are  achieved  by  the  gorilla  may  be  told  in 
very  few  words.  The  average  weight  at  birth 
is  unknown.  Authorities  encourage  one  to 
hazard  the  guess  that  it  may  be  as  little  as 
two  pounds  or  as  much  as  six.  Records  of 
the  weight  of  captives  are  few  and  very 
nearly  valueless  because  the  age  and  condi- 
tion of  the  specimen  with  respect  to  nutri- 
tional normality  and  approach  to  average 
size  are  not  definitely  known.  Furthermore, 
many  observations  reported  are  estimates 
instead  of  reliable  measurements.  For  what 
they  are  worth,  and  in  most  instances  it  is 
little  indeed  on  account  of  the  defects  which 
we  have  pointed  out,  we  present  the  fol- 
lowing data  and  supplement  them  by  refer- 
ences to  the  best  sources  of  information 


concerning  the  nature  and  progress  of 
physical  growth  in  the  gorilla. 

"Pussi,"  as  reported  by  Grabowsky 
(1904),  in  September,  1897,  at  estimated 
age  of  4  years,  weighed  3i>^  pounds;  in 
August,  1904,  she  weighed  66  pounds.  In 
approximately  seven  years  she  barely  more 
than  doubled  her  weight.  The  data  of 
Reichenow  (1921)  we  have  presented  on 
page  448. 

The  male  gorilla,  according  to  Frieden- 
thal  (1914,  p-  74),  may  attain  a  weight  of 
440  pounds.  This  authority  gives  as  weights 
per  year  of  age:  4  years,  35  pounds;  5 
years,  42  pounds;  6  years,  57  pounds;  7 
years,  66  pounds;  8  years,  73  pounds.  These 
estimates  refer  presumably  to  the  lowland 
gorilla. 

The  Dublin  captive  "Empress,"  suppos- 
edly between  one  and  two  years  of  age 
when  received  in  Ireland,  is  reported  (Car- 
penter, 191 7)  3  years  4  months  later,  when 
approximately  5  years  of  age  as  weighing 
31  pounds.  This  record  is  similar,  it  should 
be  noted,  to  that  of  the  specimen  "Pussi." 

The  Cunningham  specimen  "John  Dan- 
iel," at  estimated  age  of  two  to  three  years, 
weighed  in  December,  1918,  32  pounds;  in 
March,  192 1,  he  stood  40^  inches  high  and 
weighed  112  pounds.  In  approximately  2 
years  4  months  he  had  gained  80  pounds 
(i92i,p.  118).  This  also,  like  the  specimens 
"Pussi"  and  "Empress,"  was  a  lowland  go- 
rilla. Either  the  growth  in  this  case  was  of 
abnormal  rapidity,  or  that  of  the  other 
specimens  was  unusually  slow. 

For  the  mountain  gorilla  Congo  the  ob- 
servations of  Yerkes  (1928,  p.  5),  made  at 
intervals  of  a  year,  appear  below: 


Weight  

Standing  height  .  

Sitting  height  

Chest  girth  

Arm  span  

Circumference  of  wrist  

Length  of  foot  

Maximum  reach  with  one  arm  (both  feet  on  ground) 


January,  ig26     January,  ig27     February,  1Q28 


65  pounds  128  pounds  160  pounds 

38  inches  47  inches  50  inches 

25  inches    32  inches 

34  inches    42  inches 

60  inches    74  inches 

7  inches              9  inches  9.3  inches 

8  inches  9.5  inches  9.5  inches 
58  inches  70  inches  75  inches 
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Fig.  148.  Portrait  of  infant  male  G.  gorilla  Ban-iboo,  estimated  age  two  years.  Photograph  by  Xewton  Hartman,  courtesy 
of  Philadelphia  Zoological  Garden. 


These  data,  although  measurements  were  Doubtless,  however,  the  weights  are  reliable 
made  as  carefully  as  was  possible  under  the  within  three  to  five  pounds.  It  is  significant, 
circumstances,   are   not  highly   accurate.       indeed,  of  startling  differences  or  the  mis- 
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leading  character  of  other  observations  that 
Congo  should  have  gained  so  rapidly  during 
her  two  and  one-half  years  of  captive  life, 
progressing  from  initial  weight  of  65  pounds 
to  128  a  year  later  and  160  after  another 
year. 

We  have  certain  observations  on  speci- 
mens of  lowland  gorilla  estimated  to  be  one 
to  two  years  old  which  indicate  weights 
varying  from  twelve  to  eighteen  pounds, 
but  of  course  the  uncertainty  about  age 
renders  the  data  of  slight  value. 

There  is  no  adequate  basis  for  estimating 
the  age  at  which  the  gorilla  becomes  sexu- 
ally mature,  the  age  at  which  maximal 
growth  is  achieved,  or  the  changes  in  physi- 
cal measurement  which  are  correlated  with 
the  progress  of  senility. 

Readers  who  desire  to  follow  this  subject 
further  and  to  acquaint  themselves  thor- 
oughly with  the  anthropometric  and  related 
data  which  are  available  will  find  especially 
helpful  the  recent  monograph  of  Schultz 
(1927),  with  its  extensive  bibliography,  and 
in  addition  such  publications  as  those  of 
Deniker  (1891),  Keith  (1899),  Mollison 
(1910-11),  Friedenthal  (1914),  Lonnberg 
(1917),  and  Sonntag  (1924). 

MATURITY,  SENILITY,  AND  SPAN  OF 
LIFE 

With  advancing  age,  the  gorilla  comes  to 
take  life  with  increasing  seriousness.  Play- 
fulness first  disappears  and  subsequently 
activity  becomes  reduced  to  the  minimum 
essential  to  survival.  Nowhere  can  one  find 
a  satisfactory  psychobiological  account  of 
either  maturity  or  senility.  As  in  case  of  all 
other  periods  of  life  there  are  available 
glimpses  of  an  individual,  usually  of  un- 
known age,  often  of  unknown  sex  and  spe- 
cies, and  it  is  only  by  bringing  together 
such  fragments  of  description  that  one  may 
obtain  a  general  picture.  We  have  chosen 
to  leave  to  the  reader  this  task  of  composi- 
tion. Throughout  our  chapters  we  have  cited 
contributory  evidences.  That  they  are  con- 
tradictory is  unfortunate  but  not  neces- 
sarily unfaithful  to  the  facts  of  nature. 
Many  authorities  have  stated  that  as  the 


male  gorilla  ages,  the  hair,  especially  on  the 
back,  becomes  lighter,  and  a  few  authorities 
assert  that  extremely  old  males  sometimes 
are  so  light  in  color  that  they  are  described 
as  white  and  might  readily  be  mistaken  for 
albinos.  Almost  certainly  this  change  in 
coloration  is  correlated  with  age  as  well  as 
with  sex,  for  although  the  coat  color  of  the 
female  is  known  also  to  vary  more  or  less 
during  development,  and  possibly  also  sea- 
sonally, there  seems  to  be  no  such  striking 
change  as  that  commonly  observed  in  the 
male,  where  the  adult  is  often  characterized 
because  of  the  white  band  across  the  back 
as  a  grayback.  According  to  Reichenow 
(1920,  p.  19)  the  white  or  very  light  colored 
males  are  usually  solitary  individuals. 

As  to  span  of  life,  basis  for  definite  state- 
ment or  even  for  estimate  appears  to  be 
lacking.  The  evidences  concerning  rate  of 
growth  and  probable  age  at  which  maturity 
and  maximal  growth  are  achieved  suggest 
conditions  comparable  with  those  in  man, 
but  we  may  not  safely  infer  from  this  that 
the  span  of  life  in  the  gorilla  is  similar  to 
the  human.  However,  this  obviously  is  the 
choice  of  several  authors  who  have  referred 
to  the  subject. 

Apropos  of  this  subject,  as  well  as  of  span 
of  life,  we  quote  Du  Chaillu: 

Aged  gorillas,  the  negroes  told  me,  turn  quite 
gray  all  over;  and  I  have  one  huge  male  in  my 
collection  whose  worn-out  tusks  show  great  age, 
and  whose  colour  is,  in  fact,  a  dirty  gray,  with  the 
exception  of  the  long  black  shaggy  hair  on  the  arm. 
The  head  is  covered  with  reddish-brown  hair, 
short,  and  extending  almost  to  the  neck,  or  where 
the  neck  should  be.  (1861,  p.  355.) 

In  Bradley  (1922,  p.  133)  is  found  this 
statement  based  frankly  on  authority: 

Their  longevity  is  said  to  be  greater  than  that  of 
man.  Mr.  Barns  thought  that  his  male  gorilla  had 
lived  a  hundred  years,  but  he  was  frankly  voicing 
a  possibility.  Mr.  Akeley  was  inclined  to  think  that 
the  age  limit  was  more  nearly  that  of  man.  This 
question  would  be  one  of  the  interesting  things  that 
could  be  determined  by  an  experiment  station  of 
naturalists  in  gorilla  land. 

Actually  Barns  (1923,  p.  132)  states: 

As  regards  longevity,  gorillas,  on  account  of  their 
life  free  from  molestation,  famine,  or  disease,  and 
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also  judginfi  by  the  worn  teeth  of  one  animal  I 
secured,  live,  in  my  opinion,  to  be  a  much  f;reater 
age  than  man. 

Similar  statements  from  earlier  but  no 
better  informed  authorities  might  be  cited 
in  further  proof  of  our  assertion  that  span 


of  life  is  unknown.  Perhaps  the  tentative 
statement  would  be  safe  that  judging  from 
rate  of  growth  and  probable  age  at  maturity 
the  animal  under  favorable  conditions 
might  be  expected  to  live  approximately  as 
long  as  does  uncivilized  man. 


CHAPTER  THIRTY-SEVEN 


AFFECTIVE  BEHAVIOR  OF  GORILLA:  TEMPERAMENT  AND 
VARIETIES  OF  EXPRESSION 


DISPOSITION  and  temperament  are 
at  best  difficult  to  describe.  The 
task  is  unusually  embarrassing  in 
case  of  the  gorilla  because  of  the  highly 
diversified  and  seemingly  contradictory  na- 
ture of  reports.  As  one  reads  them  critically 
he  comes  to  feel  that  no  direct,  unqualified, 
descriptive  characterization  is  possible,  and 
further,  that  individuality,  sex,  age,  psycho- 
physical condition,  and  possibly  also  race  or 
species,  are  of  the  utmost  importance  and 
must  constantly  be  taken  into  account  when 
dispositional  traits,  their  variations  and  cor- 
relates, are  under  consideration.  Because 
the  materials  on  record  are  so  fragmentary, 
unrelated,  difficult  to  evaluate,  unsatisfac- 
tory for  isolated  presentation,  we  have  de- 
cided to  follow  the  unusual  procedure  of 
presenting  a  composite  picture,  the  contri- 
butions to  which  we  shall  not  document  in 
detail.  Our  facts  and  insights  have  been  de- 
rived from  scores  of  sources,  many  of  which 
either  have  been  cited  in  the  previous  chap- 
ters or  will  be  used  explicitly  in  the  follow- 
ing pages. 

The  terms  used  in  this  portrait  sketch 
have  almost  without  exception  been  taken 
from  the  literature,  but  we  are  wholly  re- 
sponsible for  arrangement,  contrasts,  em- 
phasis, and  qualifications.  We  are  well 
aware  that  this  generalized  account  of  go- 
rilla disposition  is  not  likely  to  apply  per- 
fectly to  a  particular  variety,  sex,  stage  of 
development,  or  individual.  It  is  avowedly  a 
composite,  and  therefore  existent  only  as 
such. 

As  between  Du  Chaillu  and  Akeley  the 
merits  of  the  case  appear  to  be  with  the 
latter,  for  our  generalized  gorilla  is  more 
often  shy  and  retiring  than  annoyingly  ag- 
gressive or  inquisitive.  Unless  fearful  of 
harm  or  ill-tempered  because  of  age,  indis- 


position, injury,  or  irritation,  it  is  neither 
savage  nor  ferocious.  Likewise,  it  is  more 
often  timid  and  conservative  than  bold  and 
forward  in  its  activities.  Conspicuously  dis- 
creet and  careful  of  self  and  companions, 
except  under  great  provocation,  it  may  not 
be  characterized  as  courageous  or  cowardly. 
Sometimes  its  conservatism  and  timidity 
make  it  appear  cowardly,  but  when  circum- 
stances dictate  bold  aggression  it  seems  ca- 
pable of  highly  courageous  action. 

There  is  no  adequate  evidence  of  natural 
hostility  toward  man.  The  same  individual 
may  be  friendly  at  times  and  again  hostile, 
or  it  may  be  very  friendly  toward  one  per- 
son and  hostile  toward  another.  Mistrust 
and  fear  of  injury  seem  to  be  primary  condi- 
tions of  the  hostility  which  is  frequently  re- 
ported. Slyness  and  cunning  as  contrasted 
with  directness  and  frankness  of  action  ap- 
pear to  be  characteristic,  and  so  also  are 
self-control,  repression,  calm,  even  in  face 
of  disturbing  conditions.  There  is  remark- 
able stolidity,  independence,  and  self-de- 
pendence, together  with  a  degree  of  emo- 
tional inexpressiveness  unmatched  in  the 
primates.  If  direction  of  interest  and  atten- 
tion may  be  indicated,  the  term  intro- 
verted or  self-centered  would  suggest  itself 
by  contrast  with  extraverted  or  objectively- 
minded.  Possibly  the  single  term  self-suffi- 
cient or  self-dependent  most  satisfactorily 
describes  the  impression  which  gorilla 
makes  on  man. 

It  is  far  from  easy  to  decide  whether  the 
animal  is  naturally  cruel  or  kindly,  sympa- 
thetic or  unfeeling,  selfish  or  altruistic,  so 
great  are  the  variations  observed.  Reason 
does  not  appear  for  assertion  that  gorilla 
is  less  kindly  disposed  toward  other  crea- 
tures, less  sympathetic  and  less  altruistic, 
than  are  other  anthropoid  apes.  Certainly 
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it  is  not  i)v  nature  cruel,  vindictive,  aiifl 
conspicuously  selfish.  Of  man  and  of  other 
unfamiliar  creatures  and  environmental 
situations  it  is  naturally  suspicious  and  dis- 
trustful. In  temperament  it  tends  to  be  sul- 
len and  moody  rather  than  gay  and  cheer- 
ful. The  term  phlegmatic  seems  highly 
appropriate,  whereas  sanguine  is  as  obvi- 
ously inappropriate.  But  choice  between 
melancholic  and  choleric  is  difficult;  per- 
haps they  are  equally  applicable.  Our  per- 
sonal bias,  however,  is  in  favor  of  melan- 
cholic. 

Dispositional  contrast  between  chimpan- 
zee and  gorilla  diminishes  with  age.  Almost 
startlingly  different  are  the  characteristics 
of  the  young.  Whereas  the  chimpanzee  is 
gay,  sparkling,  sportive,  cheerful  and  opti- 
mistic, although  easily  saddened,  depressed, 
or  discouraged,  as  is  the  human  child,  the 
gorilla  is  quiet,  serious,  phlegmatic,  and 
even  when  playful  seemingly  very  much 
self-centered.  See,  for  illustration,  Soko- 
lowsky  (1908,  pp.  46-47). 

With  many  mental  reservations  we  have 
offered  this  composite  picture  of  gorilla  dis- 
position, for  it  is  our  conviction  that  few 
observers  have  been  long  enough  associated 
with  gorilla  subjects  or  have  become  suffi- 
ciently familiar  with  them  to  supplement 
accurate  observation  with  sympathetic  in- 
sight. Partly  because  of  this  conviction  we 
refrain  from  numerous  citations,  and  as  an 
illustration  of  what  may  be  gained  from 
sustained  endeavor  present  parts  of  our 
description  of  the  affective  traits  and  atti- 
tudes of  a  normal  captive.  We  believe,  but 
cannot  at  this  time  prove,  that  this  speci- 
men is  typical  of  immature  female  G.  be- 
ringei.  But  however  the  picture  may  be 
modified  by  future  research,  it  accurately 
represents  the  individual  "Congo." 

Contjo's  temperament  and  disposition  I  found 
peculiarly  interesting  and  puzzling  because  so  ut- 
terly different  from  those  of  the  chimpanzee  and 
orang-utan.  It  is  not  easy  to  describe  them  ade- 
cjuately,  but  in  this  section  I  shall  do  my  best  to 
present  those  observations  of  emotional  response 
which  seemed  at  once  most  enlightening  and  most 
valuable  as  suggesting  problems  or  furthering  their 
formulation. 


Congo's  social  relation:-  with  the  Burbridges  and 
me  were  entirely  agreeable.  Even  apart  from  our 
consideration  of  her  needs  she  seemed  to  feel 
friendly  toward  us,  and  when  not  particularly  in- 
terested in  our  behavior  at  least  indifferently  tol- 
erated our  presence  or  our  demands  on  her.  Always 
she  maintained  a  dignified  mien.  At  first  it  struck 
me  as  distrust,  but  I  later  came  to  interpret  it  as 
independence  or  aloofness.  So  far  as  I  could  make 
out  she  was  quite  as  aloof  from  other  objects,  in- 
cluding for  example  her  dog  playmates,  as  from  us 
humans.  Often  it  gave  one  the  feeling  that  she  felt 
superior  and  I  sometimes  found  myself  attributing 
to  her  a  "superiority  complex." 

Her  interest  in  things  whose  value  she  knew  or 
suspected  was  ordinarily  strong  and  she  was  capa- 
ble of  continued  and  concentrated  attention  to 
any  situation  which  particularly  interested  her. 
My  various  experiments  demonstrate  these  facts. 
But  on  the  other  hand  she  was  capable  also  of 
ignoring  objects  and  events  which  I  should  ordi- 
narily have  expected  to  command  or  compel  her 
attention.  Thus  it  happened  that  she  would  often 
give  up  work  on  problems  which  I  should  have 
expected  to  be  easily  soluble,  or  would  abandon 
trial  of  a  given  method  because  evidently  it  seemed 
to  her  wasteful  of  effort.  Indeed  she  was  quite  as 
ready  to  quit  work  on  the  basis  of  inadequate  pros- 
pect of  success  as  to  exert  her  utmost  effort  per- 
sistently when  she  was  satisfied  that  the  environ- 
mental situation  could  be  satisfactorily  adjusted 
to  or  manipulated. 

During  my  few  weeks  of  association  with  the 
little  gorilla  I  remarked  steady  although  slow- 
adaptation  to  the  human  portion  of  her  social  en- 
vironment. She  became  distinctly  more  tolerant  of 
strangers  and  increasingly  willing  to  try  to  hold 
their  attention  and  interest  or  divert  them  by  her 
actions.  The  chimpanzee  is  notoriously  an  actor, 
but  Congo  when  I  first  met  her  was  mildly  resent- 
ful of  even  the  gaze  of  a  stranger,  and  apparently 
preferred  to  be  let  alone  or  ignored  except  by 
those  few  of  us  whose  acquaintance  she  had  made 
and  whom  she  moderately  trusted. 

As  I  continuously  studied  her  intellectual  and 
affective  life  I  came  more  and  more  to  feel  that 
hers  is  a  markedly  shut-in  or  introverted  per- 
sonality. Frequently  in  my  notes  I  used  the  words 
reserved,  repressed,  inhibited.  Whether  this  char- 
acteristic attitude  is  one  of  shyness,  timidity,  or 
superiority  I  could  never  be  certain,  but  gradually 
I  eliminated  the  former  and  became  increasingly 
confident  that  self-dependence  and  a  certain  su- 
perior aloofness  best  describe  her  affective  atti- 
tude. Many  times  I  attempted  to  call  forth  emo- 
tional expressions,  but  seldom  did  I  get  marked 
explicit  response.  To  disagreeable  or  painful  stimuli 
she  reacted  by  withdrawal  or  attempted  avoidance. 
Every  sort  of  punishment  she  received  stoically. 
Even  the  electrical  shock  called  forth  no  cry  of 
fright  or  pain ;  neither  would  disappointment  in 
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Fig.  149.  The  adolescent  mountain  gorilla  Congo.  Postures  such  as  this  are  often 
parative  Psychology  Monographs. 


iken  by  gorillas.  From  Yerkes,  Com- 


obtaining  food  stir  her  to  cries  of  anger  or  resent- 
ment. Constantly  she  reminded  me  of  the  descrip- 
tions of  human  stoicism.  Finally  I  came  to  think 
of  her  as  relatively  inexpressive.  This  of  course 
rendered  it  extraordinarily  difficult  to  understand 
her  mood  or  attitude  and  to  get  into  such  intelli- 
gently sympathetic  relations  with  her  that  work  or 
play  could  go  forward  with  mutual  assurance  of 
perfect  adaptation.  Accustomed  as  I  was  to  the 
varied  and  often  violent  emotional  outbursts  of  the 
young  chimpanzee  I  marveled  at  Congo's  calm 
when  her  dinner  or  some  other  desired  object  al- 
most within  reach  was  suddenly  removed  by  the 
experimenter,  for  her  only  sign  of  disappointment 
or  disapproval  would  be  a  frowning  countenance 
and  perhaps  a  growl  or  grunt. 

That  emotional  reactions  occurred  one  cannot 
doubt;  their  unusualness  is  equally  certain.  Gradu- 
ally I  came  to  understand  that  often  when  I  least 
suspected  it  Congo  was  profoundly  stirred,  but 
where  I  looked  for  visible  response  of  face,  bodily 
attitude,  voice,  she  responded  internally  or  im- 
plicitly. A  single  illustration  of  this  may  well  be 
described  in  detail,  for  it  is  typical  and  was  to  me 
extraordinarily  illuminating. 

Desiring  to  obtain  measurement  of  Congo's 
weight  I  enlisted  the  aid  of  a  young  man  in  South 
Jacksonville  who  was  good  enough  to  loan  a  plat- 
form scale.  The  morning  he  came  to  Shady  Nook 
to  help  me  with  the  weighing  it  happened  that 


Mr.  and  Mrs.  James  Burbridge  and  also  Mr.  Ben 
Burbridge  were  with  me  watching  Congo's  behav- 
ior. Having  placed  the  platform  scales  in  a  con- 
venient position  outside  the  cage  and  arranged 
that  my  assistant  should  make  the  readings,  I  led 
Congo  forth  and  tried  to  induce  her  to  step  on 
the  platform.  She  refused  to  do  this  and  I  found 
it  necessary  to  put  her  into  position  by  force.  Once 
placed  on  the  scale  she  sat  there  quietly  for  a  suffi- 
cient time  to  enable  us  to  get  the  weight,  but  she 
evidently  did  not  care  for  the  situation.  The  sec- 
ond time  I  placed  her  on  the  platform  she  still 
more  obviously  resisted  and  resented  my  insist- 
ence. When  I  made  a  third  attempt  in  order  to 
verify  our  previous  weighings  she  threatened  to 
bite  my  hand  for  the  first  time  in  all  of  my  con- 
tact with  her,  and  then  made  vigorous  effort  to 
escape  by  running  away  from  me.  AD  of  this  natu- 
rally should  have  suggested  to  me  that  she  was 
profoundly  disturbed  and  was  experiencing  either 
fear,  anger,  or  both.  But  as  a  fact  I  was  so  fully 
occupied  with  the  task  in  hand  and  with  securing 
her  cooperation  and  through  it  reliable  measure- 
ments, that  I  never  for  a  moment  suspected  the 
strength  of  her  emotion.  I  wondered  why  she 
should  try  to  bite  me  or  escape,  but  because  of 
her  lack  of  vocal  or  other  usual  anthropoid  signs 
of  strong  emotion  I  completely  misunderstood  or 
misinterpreted  her  attitude.  Light  came  to  me  only 
after  she  had  been  restored  to  her  cage,  for  her 
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behavior  was  then  unusual  in  its  indication  of  re- 
lief from  strain  and  reaction.  The  most  marked 
physiological  response,  and  I  think  the  most  sig- 
nificant because  seldom  observed  in  Congo  al- 
though extremely  common  in  the  chimpanzee,  was 
tem|)orary  diarrhoea.  There  can  be  no  doubt  from 
this  and  other  unusual  signs  or  symptoms  that  the 
weighing  procedure  had  caused  Congo  extraordi- 
nary alarm  and  had  perhaps  discomforted  her 
more  than  anything  I  had  previously  done.  This 
was  a  lesson  which  I  shall  never  forget.  I  know 
now  that  Congo's  emotional  life  works  itself  out 
internally  to  a  far  greater  extent  than  externally, 
and  that  the  term  introvert  is  not  inappropriate. 
(Yerkes,  1927,  pp.  169-172.) 

Although  neither  intense  of  feeling  nor 
emotionally  expressive,  gorilla  is  notably 
subject  to  moods.  The  important  generaliza- 
tion which  we  have  just  formulated,  and  in- 
deed much  of  the  content  of  the  chapter,  we 
base  upon  our  observation  of  the  immature 
gorilla  Congo  and  the  fragmentary,  al- 
though often  highly  significant,  contribu- 
tions made  by  Savage  and  Wyman  (1847), 
Du  Chaillu  (1861,  1867),  von  Koppenfels 
(1877),  Falkenstein  (1879),  Hartmann 
(1885),  Garner  (1896,  1914),  Keith 
(1899),  Grabowsky  (1904,  1906),  Soko- 
lowsky  (1908),  Carpenter  (191 7),  Reiche- 
now  (1920),  Aschemeier  (1921),  Cunning- 
ham (1921),  Heck  (1922),  Barns  (1922, 
1923),  Akeley  (1923). 

FORMS  OF  AFFECTIVE  BEHAVIOR 
The  literature,  as  well  as  our  own  observa- 
tions, justify  the  assertion  that  gorillas  are 
relatively  inexpressive  of  emotions.  Forms 
of  behavior  which  may  with  assurance  be 
accepted  as  affective  are  less  numerous  and 
varied  than  for  example  in  the  chimpanzee, 
and  they  also  are  less  frequently  exhibited. 
For  convenience  in  systematically  present- 
ing the  observed  facts  we  shall  use  in  this 
section  the  categories  of  classification  which 
we  employed  (pp.  285-287)  in  describing 
types  of  affective  behavior  in  the  chimpan- 
zee, changing  only  the  order  of  arrange- 
ment. With  the  exception  of  sound  produc- 
tion and  vocalization,  which  demand  more 
extensive  consideration,  each  of  the  several 
categories  will  be  briefly  characterized  and 
exemplified  in  a  paragraph. 


Bodily  attitude,  posture,  pose.  The  phe- 
nomena thus  classifiable  appear  to  be  less 
varied  than  in  the  other  anthropoid  apes 
and  man  and  less  indicative  of  affectivity. 
Possibly  this  is  primarily  a  matter  of  fa- 
miliarity and  rapport  as  between  gorilla  and 
man,  or  perhaps  instead  it  indicates  partial 
basis  for  the  character  previously  referred 
to  as  stolidity.  The  following,  from  direct 
observation,  is  illustrative. 

As  to  bodily  attitude.  .  .  .  The  most  commonly 
expressed  affective  state  was  one  of  contentment  or 
placidity.  In  this  case  Congo  would  stretch  herself 
on  the  ground  on  side  or  belly  and  lie  completely 
relaxed,  sunning  herself  and  perhaps  finding 
amusement  in  playing  in  the  sand  or  pulling  at 
the  grass  about  her,  or  quite  as  often  in  playing 
with  her  toes.  Even  a  more  extreme  attitude  of 
relaxation  appeared  when  throwing  herself  on  her 
back  she  would  place  her  arms  under  her  head 
and  thus  relaxed,  enjoy  the  warm  sunshine.  These 
attitudes  clearly  enough  expressed  genuine  satis- 
faction. Resentment  and  incipient  anger  I  have 
seen  in  a  tense  muscular  condition.  My  observation 
does  not  enable  me  to  go  farther  than  to  say  that 
her  bodily  condition  gave  one  the  feeling  of  motor 
preparedness.  (Yerkes,  1927,  p.  175.) 

The  emotional  tremor  commonly  ob- 
served in  various  mammals  has  been  re- 
ported for  the  voung  gorilla  in  situations 
which  induced  fear  (Grabowsky,  1904,  p. 
257)  and  sex  excitement  (Yerkes.  1928, 
p.  69).  No  studies  of  the  relation  of  respira- 
tion, pulse,  temperature,  and  glandular 
activity  to  affective  condition  have  been 
discovered. 

Position,  pose,  movement  (gestures)  of 
head,  trunk,  limbs,  extremities.  Again  al- 
most complete  lack  of  pertinent  informa- 
tion must  be  reported.  We  may  not  infer 
that  there  is  nothing  representative  of  this 
category  worthy  of  study,  but  instead  that 
thus  far  it  has  been  neglected.  Such  infor- 
mation as  we  have  at  command  indicates 
that  gorillas  are  less  given  to  gesture  or 
expressive  poses  and  movements  of  head 
and  limbs  than  are  chimpanzees.  Handclap- 
ping,  often  referred  to  in  captives,  may  be 
imitative  of  man.  Sex  appeal  by  gesture  has 
been  described  in  the  adolescent  female  by 
Grabowsky  (1906,  p.  610)  and  bv  Yerkes 
(i928,pp:67ff.). 
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Of  gestures  there  are  a  few  to  which  emotional 
significance  might  be  attributed.  In  general  they 
are  suggestive  of  repulsion  or  attraction.  In  this 
connection  I  am  reminded  of  Congo's  behavior 
when  on  her  chain  as  leash  I  conducted  her  to  and 
from  experiments,  or  for  other  reasons  shifted  her 
from  one  part  of  her  hmited  environment  to  an- 
other. Often,  if  not  usually,  when  we  started  out 
on  such  a  short  trip  she  would  desire  to  go  in  some 
other  direction  than  that  chosen  by  me.  It  was 
therefore  necessary  for  me  to  exercise  restraining 
and  directing  force.  Mostly  in  such  cases  she  would 
for  a  few  seconds  drag  on  the  chain  with  intent  to 
have  her  own  way.  Then  as  though  convinced  that 
mine  was  the  stronger  and  dominant  personahty 
she  would  suddenly  give  in  and  go  my  way.  The 
really  striking  thing  about  this  behavior  was  the 
suddenness  and  completeness  of  the  change  in  atti- 
tude. Almost  in  a  flash  she  became  transformed 
from  a  strongly  resistant  animal  to  one  entirely 
docile  and  willing  to  do  my  bidding.  (Yerkes,  1927, 
pp.  176-177-) 

Facial  expression.  We  suspect  that  obser- 
vation and  interpretation  of  facial  expres- 
sion are  functions  of  famiharity.  This  may 
in  part  account  for  the  fact  that  the  face 
of  the  gorilla  seems  to  most  persons  much 
less  expressive  of  emotions  than  that  of 
chimpanzee  or  man.  Certain  play  of  feature, 
including  grimaces  and  what  are  often 
spoken  of  as  weeping,  sobbing,  smiling, 
laughter,  and  the  extreme  changes  asso- 
ciated with  terror  and  rage,  have  often  been 
observed,  although  in  no  instance  ade- 
quately described.  Again  we  illustrate  from 
our  own  observational  experience: 

Occasionally  in  the  previous  sections  I  have  re- 
ferred in  passing  to  facial  appearance.  There  is 
no  denying  that  the  eyes,  mouth,  nose,  and  lips  of 
the  young  gorilla  are  potentially  expressive.  In 
spite  of  evidence  to  the  contrary  it  still  seems  to 
me  that  they  should  be  as  expressive  as  in  us.  On 
the  one  hand,  I  am  certain  that  Congo's  face  is 
capable  of  varied  expression,  and  on  the  other  I 
am  equally  sure  that  it  seldom  clearly  reflects  her 
attitudes,  or  perhaps  I  might  more  safely  say  that 
it  usually  reflects  a  calm,  placid,  self-dependent 
state.  This  emotional  equilibrium  was  so  stable, 
so  seldom  upset  in  the  course  of  our  day's  work, 
so  rarely  disturbed  to  any  considerable  degree  even 
by  the  extraordinary  things  I  did  and  demands  I 
made,  that  I  possibly  relaxed  my  vigil  for  facial 
changes  and  therefore  missed  certain  minor  modi- 
fications which  photographic  records  would  have 
revealed.  I  found  it  extremely  difficult  to  read 
Congo's  eyes ;  her  lips  were  little  used,  affectively 
speaking,  by  comparison  with  those  of  the  chim- 


panzee, and  her  nose  changed  its  configuration  only 
under  very  exceptional  conditions  and  stress. 
(Yerkes,  1927,  pp.  174-175.) 

Appearance,  condition,  and  configuration 
of  skin  and  hair.  The  appearance  of  the  skin 
is  known  to  change  with  light  and  tem- 
perature, becoming  lighter  or  darker,  in  ac- 
cordance with  exposure,  and  more  or  less 
moist  with  activity  of  the  sweat  glands 
(Yerkes,  1927,  p.  15).  Erection  of  the  hair 
of  the  body  in  emotion-evoking  situations 
we  have  not  observed.  It  is  referred  to  by 
Hermes  (1892,  p.  580).  Presumably  it  oc- 
curs somewhat  as  in  the  chimpanzee,  for  it 
has  several  times  been  reported  that  the 
hair  on  the  occiput  and  neck  rises  under 
provocation.  Possibly  this  phenomenon  is 
most  conspicuous  in  the  male.  Von  Kop- 
penfels  (1877,  p.  420)  remarks  of  such  an 
individual  when  pressed  by  the  hunter: 
"The  shaggy  hair  upon  the  head  stood  up 
vibrating."  We  observed  in  the  female 
Congo  erection  or  bristling  of  a  ruff  or 
collar-like  mass  of  hair  at  the  base  of  the 
skull.  The  mountain  gorilla  G.  beringei  has 
a  growth  of  skin,  possibly  also  connective 
tissue  and  hair,  on  the  occiput  and  neck 
which  is  referred  to  by  Barns  (1923,  p. 
127)  as  a  "remarkable  elongated  crown,  or 
rather  cranial  callosity,"  and  by  Burbridge 
(1928,  p.  254)  as  a  "nightcap."  As  far  as 
discoverable  from  the  literature,  this  struc- 
ture is  peculiar  to  the  male  mountain  go- 
rilla. Established  also  is  the  fact  of  move- 
ment of  the  scalp  under  emotional  excite- 
ment. Possibly  this  also  is  either  limited  to 
or  more  conspicuous  in  the  male  of  the 
genus.  It  is  mentioned  by  Forbes  (1894, 
II,  186)  who  states:  "The  Gorilla  has  the 
power  of  moving  the  scalp  freely  forward 
and  backward — as  Man  in  many  instances 
has  the  power  of  doing — and,  when  enraged, 
of  corrugating  his  brows  and  erecting  the 
hair  over  the  central  bony  crest.  ..." 

Excretory  and  genital  expressions.  Under 
strong  emotional  excitement,  urination  and 
defecation  may  occur  in  the  gorilla,  but 
such  physiological  accompaniments  of  af- 
fectivity  are  less  frequently  observed  and 
also  less  pronounced  than  in  the  chimpan- 
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zee.  There  are  indeed  few  references  to  the 
phenomena.  Falkenstein  (1879,  p.  154) 
mentions  that  loud,  shrill,  or  startling 
sounds  caused  purgation  in  a  young  cap- 
tive male,  and  Grabowsky  (1904,  p.  257), 


Fig.  150.  Congo  at  ai  t cnl  imi .  I  iimi  Yerkes,  Genetic  Psy- 
chology Monographs. 


whom  we  quote  (p.  467),  and  Yerkes 
(1927,  p.  172),  as  previously  quoted  (p. 
458),  record  temporary  diarrhea  in  con- 
junction with  fear. 

Genital  changes  apparently  have  not  been 
observed,  except  by  Grabowsky  and  Yerkes 
as  previously  cited. 

Social  relations.  Meager  and  few  are  the 
descriptions  of  social  behavior  in  relation 
to  affectivity.  It  is  known  that  social  con- 
tacts are  sought  for  protection  or  mutual 
aid  under  various  circumstances,  and  in  the 
following  sections  on  evidences  of  principal 
types  of  emotion  reference  will  be  made  to 
various  social  relations  observed  in  affective 
contacts.  Perhaps  the  paucity  of  informa- 
tion is  correlated  with  the  simplicity  of  go- 
rilla social  life  as  contrasted  with  that  of 
chimpanzee  and  man. 

SOUND  PRODUCTION,  INCLUDING 
VOCALIZATION 
Sound  production,  including  vocalization, 
is  so  conspicuously  important  in  gorilla  life, 
and  observations  relative  to  it  are  so  abun- 
dant, that  we  are  obliged  to  devote  to  the 
subject  a  section  instead  of  a  paragraph. 

Of  gorilla  sounds  there  are  two  classes: 


those  j)roduced  by  the  vocal  organs  and 
those  resulting  instead  from  the  beating  or 
pounding  of  parts  of  the  body  or  of  other 
objects.  Because  most  authorities  have  in- 
cluded both  types  of  sound  in  the  same  de- 
scriptive paragraph,  we  for  simplicity  of 
treatment  shall  do  likewise,  but  we  shall 
characterize  separately  sound  production  in 
the  lowland  and  in  the  highland  gorillas  and 
shall  separate  the  problem  and  considera- 
tion of  language  from  that  of  vocalization. 

The  earliest  descriptions,  as  contrasted 
with  mere  mentions,  of  gorilla  vocalizations 
are  those  of  Du  Chaillu.  Because  of  his 
inimitable  exaggeration  and  the  substantial 
accuracy  of  his  observations,  we  quote  a 
few  extraordinarily  valuable  paragraphs. 

He  was  not  afraid  of  us.  He  stood  there,  and 
beat  his  breast  with  his  huge  fists  till  it  resounded 
like  an  immense  bass-drum,  which  is  their  mode 
of  offering  defiance;  meantime  giving  vent  to  roar 
after  roar. 

The  roar  of  the  gorilla  is  the  most  singular  and 
awful  noise  heard  in  these  African  woods.  It  be- 
gins with  a  sharp  bark,  like  an  angry  dog.  then 
ghdes  into  a  deep  bass  roll,  which  Hterally  and 
closely  resembles  the  roll  of  distant  thunder  along 
the  sky,  for  which  I  have  sometimes  been  tempted 
to  take  it  where  I  did  not  see  the  animal.  So  deep 
is  it  that  it  seems  to  proceed  less  from  the  mouth 
and  throat  than  from  the  deep  chest  and  vast 
paunch.  (Du  Chaillu,  1861,  pp.  70-71.) 

According  to  our  authority,  the  roar  of 
the  gorilla  may  be  heard  three  miles  distant 
and  the  noise  of  its  chest  beating  at  least  a 
mile  away.  Finally,  he  thus  inventories  vo- 
cal expressions: 

The  gorilla  has  no  cries  or  utterances  that  I 
have  heard  except  those  already  described,  the 
short,  sharp  bark,  and  the  roar  of  the  attacking 
male,  and  the  scream  of  the  female  and  young 
when  alarmed;  except,  indeed,  a  low  kind  of  cluck, 
with  which  the  watchful  mother  seems  to  call  her 
child  to  her.  The  young  ones  have  a  cry  when  in 
distress;  but  their  voice  is  harsh,  and  it  is  more  a 
moan  of  pain  than  a  child's  cry.  (1861,  p.  353.) 

Repeatedly  Du  Chaillu  refers  to  the  vig- 
orous chest  beating  of  the  male  when  dis- 
turbed, attacked,  or  held  at  bay.  It  is  drum- 
like and  carries  far.  Probably  because  of 
the  incredulity  induced  by  this  author's 
lurid  descriptions  of  the  gorilla's  ferocity  in 
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defense  and  attack  and  his  numerous  in- 
accuracies and  exaggerations  of  statement, 
his  account  of  vocaHzation  was  accepted 
with  extreme  skepticism  and  reservations, 
and  his  statements  about  chest  beating  were 
generally  rejected  and  by  many  writers  dis- 
credited. 

The  fact,  conspicuous  though  it  would 
seem  in  the  light  of  our  present  knowledge, 
and  readily  observable,  was  not  definitely 
established  until  the  appearance  of  the  con- 
firmatory report  of  von  Koppenfels  (1877, 
p.  418),  who,  of  the  wild  male,  reports: 

If  he  is  surprised  he  stands  erect,  emits  from  his 
deep  breast  an  abrupt,  now  rumbhng,  now  growl- 
ing bellow,  and  beats  with  his  gigantic  fists  upon 
his  huge  breast. 

Garner,  whose  hobby  was  the  study  of 
speech  in  monkeys  and  apes,  by  reason  of 
his  unusual  experience  while  living  in  a 
cage  in  the  midst  of  a  tropical  African  jun- 
gle, thus  adds  importantly  to  the  list  of 
sounds  previously  described: 

I  have  read  and  heard  descriptions  of  the 
sounds  made  by  the  gorilla,  but  nothing  ever  con- 
veyed to  my  mind  an  adequate  idea  of  their  true 
nature,  until  I  heard  them  myself  within  a  few 
hundred  feet  of  my  cage  in  the  dead  of  night.  By 
some  it  has  been  called  roaring,  and  by  others 
howhng;  but  it  is  neither  truly  a  roar  nor  a  howl. 
They  utter  a  peculiar  combination  of  sounds,  be- 
ginning in  a  low,  smooth  tone,  which  rapidly  in- 
creases in  pitch  and  frequency,  until  it  becomes  a 
terrific  scream.  The  first  part  of  the  series  is  quite 
within  the  scope  of  the  human  voice,  but  as  it 
rises  in  pitch  and  increases  in  volume  it  passes  far 
beyond  the  reach  of  the  human  lungs.  The  first 
sound  of  the  series  and  each  alternate  sound  is 
made  by  expiration,  while  the  intermediate  ones 
appear  to  be  by  inspiration,  but  how  it  is  accom- 
plished is  difficult  to  say.  The  sound  as  a  whole 
resembles  the  braying  of  an  ass,  except  the  notes 
are  shorter,  the  climax  higher,  and  the  sound  is 
louder.  A  gorilla  does  not  yell  in  this  manner  every 
night,  but  when  he  does  so  it  is  usually  between 
two  and  five  o'clock  in  the  morning;  I  have  never 
heard  the  sound  during  the  day  nor  in  the  early 
part  of  the  night.  When  he  thus  screams,  he  re- 
peats the  series  from  ten  to  twenty  times,  at  inter- 
vals of  one  or  two  minutes  each.  I  know  of  noth- 
ing in  the  way  of  vocal  sounds  that  can  inspire 
such  terror  as  the  voice  of  the  gorilla.  It  can  be 
heard  over  a  distance  of  three  or  four  miles.  I 
could  assign  no  definite  meaning  to  it  unless  it  was 


intended  to  alarm  some  intruder  that  came  too 
near. 

One  morning  between  three  and  four  o'clock  I 
heard  two  of  them  screaming  at  the  same  time.  I 
do  not  mean  to  say  at  the  same  instant,  but  at 
intervals  during  the  same  period  of  time.  One  of 
them  was  within  about  a  third  of  a  mile  of  me, 
and  the  other  in  another  direction  perhaps  a  mile 
away.  The  points  we  occupied  respectively  formed 
a  scalene  triangle.  The  sounds  did  not  appear  to 
have  any  reference  to  each  other.  Sometimes  they 
would  alternate,  and  at  other  times  they  would 
interrupt  each  other.  They  were  both  made  by 
giants  of  their  kind,  and  every  leaf  in  the  forest 
vibrated  with  the  sound.  This  was  during  the  lat- 
ter part  of  May.  They  do  scream  in  this  way  from 
time  to  time  throughout  the  year,  but  it  is  most 
frequent  and  violent  during  February  and  March. 
(1896,  pp.  220-221.) 

Garner  further  reports  that  the  scream- 
ing which  he  heard  was  accompanied  by  a 
peculiar  rhythmic  beating  sound,  produced 
he  infers  by  beating  upon  a  log  or  piece  of 
dead  wood  with  rapid  alternating  strokes  of 
the  hands. 

To  us  Garner's  description  of  the  peculiar 
gorilla  screaming  is  highly  interesting  and 
significant  because  in  the  young  female 
mountain  gorilla  Congo  we  observed  similar 
reaction,  which  we  characterized  as  a  "shrill 
tremulous  and  also  tenuous  cry  similar  to 
the  distant  neighing  of  a  horse  or  call  of  the 
screech  owl."  (Yerkes,  1927a,  p.  514.) 
Congo  was  heard  to  give  this  prolonged  call 
only  a  few  times  and  then  as  if  in  response 
to  her  dog  companions  and  playmates  as 
they  barked  and  bayed  in  a  neighboring 
wood.  At  the  time  we  assumed  that  the  vo- 
calization was  a  social  response,  but  its 
similarity  to  the  sound  described  by  Garner 
and  the  conditions  of  observation  now  sug- 
gest to  us  that  it  may  be  a  sex  call.  Sup- 
porting this  inference  is  the  fact  that  Gar- 
ner heard  the  sound  produced  alternately 
early  in  the  morning  by  two  individuals 
and  that  this  form  of  vocalization,  although 
occurring  throughout  the  year,  is  most  fre- 
quent during  the  months  of  February  and 
March.  Possibly  for  the  region  of  observa- 
tion that  is  the  mating  season.  In  the  case 
of  Congo  the  sexual  nature  of  the  sound  is 
suggested  by  her  interest  in  the  dogs  and 
her  behavior  toward  them. 
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Authorities  [^t'licrally  a<^rce  that  the  go- 
rilla is  little  given  to  vocalization  and  it  is 
commonly  referred  to  as  silent.  In  this  Gar- 
ner concurs,  for  he  states: 

One  special  (rait  of  the  gorilla  which  I  wish  to 
emphasise  is  that  he  is  one  of  the  most  taciturn, 
if  not  quite  the  most,  of  any  member  of  the 
simian  family.  This  fact  does  not  appear  to  con- 
firm my  theory  as  to  their  hif^h  type  of  speech, 
but  it  is  a  fact  so  far  as  I  observed,  although  the 
natives  say  that  they  are  as  loquacious  as  the 
chimpanzee.  Among  the  specimens  that  I  have 
studied,  both  wild  and  in  captivity,  I  have  never 
heard  but  four  sounds  that  differed  from  each 
other,  and  of  these  only  two  could  properly  be 
detined  as  speech.  I  do  not  include  the  screaming 
sound  described  in  another  chapter.  I  have  not 
been  able  so  far  to  translate  the  sounds  that  I  have 
heard,  and  they  cannot  be  spelled  with  letters. 
There  is  one  sound  which  Othello  often  used.  It 
was  not  a  speech  sound,  but  a  kind  of  whine,  al- 
ways coupled  with  a  deep  sigh.  When  left  alone  for 
a  time  he  became  oppressed  with  solitude.  At  such 
times  he  would  heave  a  deep  sigh  and  utter  this 
strange  sound.  The  tone  and  manner  strongly  ap- 
pealed to  the  feelings  of  others,  and  while  he  did 
not  appear  to  address  it  to  any  one  or  have  any 
design  in  making  it,  it  always  touched  a  sympa- 
thetic chord,  and  I  was  sometimes  tempted  to  re- 
lease him.  Another  sound  which  was  not  within 
the  pale  of  speech  was  a  kind  of  grumbling  sound. 
This  frequently  occurred  when  he  was  eating.  It 
was  not  a  growl  in  the  proper  sense,  but  was  in  a 
way  a  kind  of  complaint.  Twice  I  heard  this  same 
sound  made  by  wild  ones  in  the  forest  near  my 
cage.  The  only  thing  that  I  can  compare  it  to  in 
its  use  is  that  habit  of  a  cat  while  eating,  to  make 
a  peculiar  growling  sound,  which  appears  to  be 
done  only  when  something  else  is  near.  It  is  pos- 
sibly intended  to  deter  others  from  trying  to  take 
the  food.  (1896,  pp.  237-238.) 

As  quoted  and  cited  by  Matschie  and 
also  by  Heck  (1922,  p.  684),  Zenker  de- 
scribes growling,  screeching,  squeaking 
sounds  as  produced  by  the  gorilla,  and  beat- 
ing of  the  cheeks  as  well  as  of  the  chest. 
Referring  to  the  leader  of  the  band  he 
says: 

If  he  suspects  danger,  he  drums  lightly  at  first 
upon  his  cheeks,  opening  his  mouth  and  striking 
with  his  hand  against  it.  This  is  a  signal,  com- 
manding his  company  to  flee.  As  soon  as  he  sees  a 
larger  animal  or  a  man,  he  beat?  with  his  fists  in 
quick  alternation  against  his  breast  and  turns 
toward  the  enemy.  (Matschie,  1004.) 

In  Reichenow,  whose  contributions  to 


many  aspects  of  the  mode  oi  life  oi  gorilla 
are  notably  important,  there  is  little  con- 
cerning sound  production.  Mention  is  made 
of  a  vocal  bellow,  which  seems  to  be  used 
to  warn  intruders,  and  to  certain  clapping 
and  beating  sounds,  which  however  were 
heard  by  Reichenow  without  opportunity 
for  the  observation  of  the  mode  of  produc- 
tion. "Several  times  I  have  seen  an  angrv 
gorilla  beat  upon  the  bushes  with  his  arms" 
(1920,  p.  32).  It  is  worthy  of  remark  that 
neither  Garner  nor  Reichenow  observed 
chest  beating  in  the  free  wild  gorilla. 

Thus  far  the  descriptions  presented  have 
referred  exclusively  to  the  lowland  varieties 
of  gorilla.  We  shall  now  examine  bv  com- 
parison descriptions  of  sound  production  in 
the  highland  or  mountain  varieties.  Chief 
among  the  contributors  to  knowledge  of 
this  topic  are:  Lonnberg,  Barns,  Akeley, 
and  Burbridge. 

Arrhenius,  in  Lonnberg  (191 7,  p.  17). 
tells  of  the  tremendous  noise  of  barking, 
screaming,  and  babbling  which  results  when 
a  band  of  mountain  gorillas  is  surprised. 
Screaming  roars,  whines,  and  hoarse  grunts 
are  mentioned  by  Barns  (1922,  p.  83),  and 
the  same  observer  offers  a  brief  but  illumi- 
nating descriptive  paragraph. 

The  gorilla,  shunning  observation  at  all  times, 
is  of  a  silent,  morose,  and  even  phlegmatic  dispo- 
sition. He  seldom  utters  a  sound  unless  thoroughly 
alarmed,  and  then  his  screaming  roar  is  quite  terri- 
fying. When  interested  and  curious  he  utters  a  loud 
whine  like  a  great  dog,  following  this  by  a  resonant 
"clopping"  made  by  beating  the  closed  hand  on 
the  bare  chest  below  the  nipples.  Apart  from  using 
this  beating  of  the  chest  to  frighten  away  an  in- 
truder, it  seems  to  be  made  both  as  a  danger  sig- 
nal and  to  locate  each  other's  whereabouts,  and 
also,  I  think,  to  "hearten"  themselves,  for  I  have 
heard  it  when  there  was  no  possibility  of  the  ani- 
mals being  alarmed.  In  the  course  of  many  weeks 
spent  in  observing  these  apes  in  the  forest.  I  have 
never  heard  them  utter  a  sound  at  night,  and  not 
often  in  the  daytime,  by  which  I  judge  they  are 
not  quarrelsome — the  exact  opposite  to  chimpanzis 
or  the  baboons-.  (1Q23,  p.  131.) 

Differing  from  the  description  commonly 
given  of  the  roar  of  the  lowland  gorilla, 
Akeley  (1923a,  p.  432)  states  that  the 
sound  produced  bv  the  adult  male  of  G.  be- 
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ringei  is  rather  a  long-drawn-out,  throaty 
bark  than  a  roar,  while  Burbridge  presents 
this  word  picture  of  gorillas  in  sound- 
producing  activity: 

.  .  .  From  the  forest  below  came  a  curious 
rattling  sound  like  the  chattering  of  teeth.  It  per- 


Fig.  151.  Congo  beating  her  chest.  From  Yerkes,  Genetic 
Psychology  Monographs. 


sisted  for  a  dozen  seconds,  ceased,  and  was  re- 
peated. The  men  looked  at  each  other  and  muttered 
"Engabe"  (gorilla).  Then  came  a  deeper  boom,  a 
dull,  resounding  rapid  striking,  a  muffled  drum- 
ming which  carried  with  it  a  certain  sense  of 
power.  It  was  hke  the  sound  of  strong  men  rapidly 
beating  a  carpet.  A  terrific  roar  filled  the  forest 
stillness.  Again  and  again  it  crashed,  deep  and 
guttural,  in  answer  to  the  echoes  that  were  flung 
back  and  forth  among  the  assembled  peaks.  In 
the  accompanying  silence  it  came  to  me  that  down 
there  beyond  the  leafy  screen  an  old  man  gorilla 
was  looking  up  at  us  and  voicing  in  his  roars  and 
chest  beats  the  ape's  ancient  defiance  of  human- 
kind, a  defiance  as  old  as  Africa.  Some  observers 
have  likened  the  roar  of  a  gorilla  to  a  bark.  This 
is  true  of  the  animal  when  pursued,  but  at  bay  the 
vocal  utterance  is  prolonged  and  tremendous.  It 
rivals  even  the  roar  of  the  lion.  The  old  gorilla 
below  us  ceased  his  roars  and  chest  beats  and  we 
followed  as  the  band  moved  off,  crawling  through 
endless  tunnels  they  made  through  the  thickets. 
(Burbridge,  1928,  pp.  217-218.) 

And  again: 

Though  the  whole  band  was  concealed  from 
view,  they  crashed  back  and  forth  among  the  foli- 
age that  grew  highest  just  in  front  of  the  bending 
branches  of  the  big  tree.  The  roar  of  an  old  man 
gorilla  among  them  arose  above  the  shrieks  of  the 
young  and  the  yells  and  screams  of  the  females. 
Now  and  again  he  stopped  to  beat  upon  his  chest 
with  his  fists,  making  a  sound  like  some  lunatic 


pounding  a  muffled  drum.  It  was  just  such  a 
demonstration  as  might  be  made  by  a  band  of 
enraged  monkeys,  could  it  be  multiplied  many 
times  in  sound  and  fury.  (P.  228.) 

But  by  far  the  most  surprising,  by  reason 
of  the  novelty  of  the  phenomenon,  is  Bur- 
bridge's  account  of  a  previously  unrecorded 
mode  of  sound  production;  namely,  teeth- 
rattling.  Various  observers  have  reported 
chest  beating  in  both  lowland  and  highland 
gorillas;  Zenker  has  described  cheek  beating 
in  the  lowland  gorilla,  and  Burbridge  in  the 
following  paragraph  indicates  the  existence 
of  this  phenomenon  in  the  mountain  variety. 

Often  had  I  heard  accompanying  the  muffled 
drum  of  a  gorilla  beating  his  chest  in  the  forest 
another,  metallic  and  penetrating,  like  that  a  small 
boy  makes  when  he  beats  with  sticks  upon  a  tin 
can.  Until  now  I  had  supposed  this  sound  was 
produced  by  a  small  gorilla  beating  its  chest. 
Usually  there  are  about  sixteen  beats,  then  a  pause. 
A  gorilla  stands  upright,  manlike,  when  producing 
these  sounds.  My  gorilla  in  the  window  suddenly 
demonstrated.  He  arose  in  plain  view,  mouth  open, 
cheeks  drawn  taut,  and  beat  a  rapid  tattoo  on  each 
cheek  with  his  open  palms.  The  sound  was  metallic 
and  far-carrying.  Another  gorilla,  like  a  jack-in- 
the-box,  popped  up  into  an  adjacent  opening  and 
drummed  on  his  chin  with  a  rapid  circular  motion, 
striking  the  chin  with  the  backs  of  his  fingers. 
Often  before  I  had  heard  this  teeth-rattling  with- 
out seeing  the  performer.  Whether  it  was  a  signal 
or  a  note  of  defiance  is  a  matter  of  conjecture.  At 
least,  its  effect  was  electric!  (1928,  pp.  234-235.) 

The  evidence  justifies  assertion  that  both 
lowland  and  highland  types  of  gorilla  pro- 
duce varied  sounds  by  voice  and  by  use  of 
the  hands.  That  the  one  variety  is  more 
given  to  such  reactions  than  the  other  is 
not  indicated. 

Sound  production,  because  of  radical  dif- 
ferences in  external  and  internal  conditions, 
might  be  expected  to  differ  greatly  in  wild 
and  captive  gorillas.  What  little  has  been 
discovered  concerning  such  activities  by  ob- 
servation of  captive  specimens  will  now  be 
reported.  One  of  the  earliest  records  is  that 
of  Falkenstein  (1879,  p.  152),  who,  in  addi- 
tion to  describing  chest  beating  in  his  young 
male  captive,  especially  emphasizes  (p.  154) 
the  animal's  evident  delight  in  producing 
sounds  by  pounding  on  hollow  objects  and 
by  striking  together  or  rattling  dishes  and 
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tinware.  This  passion  for  healing,  pounding, 
or  drumming  has  been  discovered  also  by 
others  and  it  assuredly  is  more  pronounced 
in  the  gorilla  than  in  any  other  anthropoid 
ape.  The  chimpanzee,  it  is  true,  claps  its 
hands,  beats  on  the  ground  or  on  other  ob- 
jects with  its  arms  and  open  hands,  but  so 
far  as  we  have  discovered  it  has  never  been 
observed  to  beat  its  chest  or  any  other  ob- 
ject with  clenched  fists. 

It  is  the  distinction  of  Hermes  (1892,  p. 
580)  to  have  reported  the  only  instance 
known  to  us  of  gorilla  chest  beating  with 
the  open  hand.  Usually  observers  refer  to 
the  hand  as  closed  or  clenched,  and  cer- 
tainly our  own  observation  supports  this 
statement  as  opposed  to  that  of  Hermes. 

The  adolescent  specimen  "Pussi"  is  said 
by  Grabowsky  (1904,  p.  256),  when  in  ex- 
cellent health,  to  have  uttered  sounds  which 
may  be  represented  by  "u!  u!  u!  u!  uh! 
uh!  long  drawn  out,  and  then  at  shorter  in- 
tervals gu!  gu!  gu!  etc."  Occasionally  this 
captive,  either  standing  erect  or  lying  on 
her  back,  would  beat  her  chest  with  clenched 
fist.  During  periods  of  sexual  excitement 
she  was  silent. 

For  the  Dublin  captive  "Empress,"  Car- 
penter (1917,  pp.  128  ff.)  reports  drum- 
ming or  beating  on  the  chest,  handclapping, 
and  a  "cry  of  rage,"  deep  grunts  "of  satis- 
faction," and  delight  in  producing  noises 
by  rolling  an  iron  dish  about  the  floor.  Cun- 
ningham observed  in  the  captive  "John 
Daniel"  (1921,  pp.  118  ff.)  hand  and  chest 
clapping,  childlike  crying  when  repri- 
manded or  disappointed,  and  shrieking 
when  left  alone  at  night. 

Many  specimens  of  lowland  gorilla  have 
been  observed  in  captivity  and  the  fact  of 
sound  production  definitely  established.  For 
the  mountain  gorilla  there  is  by  contrast 
published  record  of  only  one  individual.  The 
description,  therefore,  is  especially  worthy 
of  examination. 

The  sounds  produced  vocally  or  other- 
wise by  the  young  female  Congo  are  thus 
inventoried  and  characterized  by  Yerkes: 

There  is  first  the  extremely  low,  seldom  loud, 
and  relatively  short,  grunt  of  satisfaction.  I  several 


times  heard  Congo  give  it  when  she  was  especially 
pleased  with  her  food  or  with  some  attention 
shown  her  by  a  friendly  human.  Occurring  under 
similar  circumstances,  but  perhaps  expressive  of 
even  keener  satisfaction,  is  a  still  lower  sound 
which  I  can  describe  only  by  the  word  purr.  When 
I  first  heard  it  I  could  not  believe  that  it  came 
from  the  gorilla,  it  was  so  low  and  apparently  re- 
mote; but  on  repetition  I  succeeded  in  localizing 
it  and  in  identifying  it  as  most  like  the  purring  of 
a  great  cat.  It  is  short  and  seldom  produced.  A 
high  pitched  whine,  previously  referred  to  in  vari- 
ous connections,  is  common  in  conditions  which 
induce  lonesomeness  or  mild  discomfort  and  dis- 
satisfaction. It  is  perhaps  midway  between  the 
growl  of  discontent  and  the  scream  of  anger  or 
terror.  The  chief  peculiarities  of  this  whine  are  its 
high  pitch  and  tremulousness.  It  is  extremely  tenu- 
ous and  therefore  utterly  incongruous  with  the 
build  and  known  strength  and  vigor  of  Congo. 
Contrasted  with  the  short  grunt  of  satisfaction  is 
the  growl  of  resentment  or  anger.  I  heard  it  several 
times,  but  never  observed  its  repetition  or  pro- 
longation. Clearly  it  is  indicative  of  incipient  anger. 
Occasionally  when  she  was  working  for  food  or 
expecting  its  appearance  from  the  house  Congo 
would  smack  her  lips,  and,  as  already  noted,  pages 
43  and  46,  I  convinced  myself  that  this  sound  has 
very  definite  meaning  for  her  and  suggests  either 
food  or  eating. 

All  of  the  above  vocalizations  I  heard  from 
time  to  time,  although  most  of  them  infrequently, 
during  my  days  of  observation.  Quantitative  state- 
ments are  impossible,  for  I  have  only  impressions 
to  guide  me,  but  as  I  recollect,  the  purr  I  heard 
not  more  than  three  or  four  times,  the  grunt  of 
satisfaction  perhaps  a  dozen  times,  the  growl  of  re- 
sentment possibly  as  frequently  as  the  grunt,  the 
whine  of  lonesomeness  or  discontent  possibly  a 
score  of  times.  It  is  safe  to  add  that  vocalizations 
under  experimental  or  natural  conditions  are  rare 
in  Congo  the  captive ;  what  would  be  true  in  na- 
ture I  cannot  say. 

Another  sound  which  Congo  is  said  to  produce 
I  never  heard.  It  is  the  somewhat  prolonged  and 
vigorous  scream  indicative  of  anger  and  perhaps 
also  of  extreme  fear.  The  negro  helper  described  it 
as  occurring  when  Congo  apparently  enraged  by 
her  bondage  attempted  to  break  her  chain  and 
escape  from  the  tree  to  which  she  had  been 
moored. 

Mr.  Ben  Burbridge  has  spoken  to  me  fre- 
quently of  the  screams  of  young  gorillas  and  of 
the  deep  growls  and  roars  of  adults.  I  have  no 
other  basis,  aside  from  my  reading,  for  description 
of  these  vocalizations  as  I  have  not  had  oppor- 
tunity to  hear  them. 

Of  other  sounds  indicative  of  emotions  there 
are  several.  Congo  in  mv  presence  frequently  beat 
on  her  chest  rhythmically  with  her  two  fists,  and 
somewhat  less  frequently  on  the  ground  or  con- 
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venient  objects.  As  a  rule  not  very  much  noise 
resulted,  but  she  evidently  took  considerable  satis- 
faction in  the  expression  itself.  I  gathered  the 
impression  that  chest-beating  indicates  impatience 
or  other  mild  dissatisfaction,  sometimes  lonesome- 
ness  or  slight  irritation,  and  that  it  may  be  done 
to  attract  attention  or  to  startle  or  intimidate  the 
observer.  (Yerkes,  1927,  pp.  172-173.) 

During  an  exciting  romp  with  a  human 
companion  and  an  attempt  on  his  part  to 
lead  her,  resistant,  onto  a  pier  extending 
over  the  water,  when  "almost  any  other 
primate  with  which  I  am  familiar  would 
have  vocalized  vigorously.  .  .  .  Congo,  no 
less  stirred  in  all  probability  and  certainly 
no  less  determined  to  have  her  own  way, 
nevertheless  maintained  silence."  (Yerkes, 
1927a,  p.  510.) 

The  animal's  vocal  repertoire  is  reviewed 
and  supplemented  as  result  of  additional 
observations  in  the  following  quotation: 

In  the  winter  of  1926  she  produced  only  a  few 
varieties  of  sound,  and  those  infrequently.  During 
the  following  winter  she  vocalized  only  slightly,  if 
at  all,  more  frequently,  nor  did  she  exhibit  new 
sounds.  The  following  list  of  vocal  responses  is 
chiefly  confirmatory  of  previous  description.  It 
comprehends  the  chuckle,  low  throaty  growl,  and 
purr-like  sounds  associated  with  tickling  or  oc- 
curring in  excitement  during  play ;  the  shrill  tremu- 
lous and  also  tenuous  cry  similar  to  the  distant 
neighing  of  a  horse  or  call  of  the  screech  owl ;  the 
very  low  throaty  purr,  sometimes  changing  into  a 
succession  of  grunts  and  suggestive  of  the  cat  or 
the  pig,  according  as  the  rhythmic  purr  or  the  less 
rapid  grunt  dominated,  and  the  sharp  rhythmic 
cry  made  with  protruded  lips  by  quick  inspiration. 
Both  Mrs.  Burbridge  and  Bill  described  to  me  a 
scream  indicative  of  resentment  or  disappoint- 
ment, which  appeared  in  connection  with  delayed 
feeding  or  like  disappointing  situations.  Congo 
never  made  this  cry  in  my  hearing.  As  suitable  oc- 
casions must  frequently  have  appeared,  I  am  forced 
to  infer  that  in  some  manner  of  which  I  am  uncon- 
scious, I  inhibited  this  emotional  expression. 
(Yerkes,  1927a,  p.  514.) 

Chest  beating  and  the  pounding  of  other 
objects  with  open  hands  frequently  occurred 
in  Congo.  The  situations  evoking  these 
forms  of  response  varied  extremely  and  our 
interpretation  of  the  affective  significance 
of  the  sound  production  varies  correspond- 


Fig.  152.  Motion  picture  of  the  mountain  gorilla  Congo 
beating  her  chest  with  her  hands,  while  holding  a  milk  bot- 
tle with  her  feet.  From  Yerkes,  Comparative  Psychology 
Monographs. 
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in<i;lv.  At  times  it  seems  ( IcarK-  to  indicate 
vitality,  well-being,  energy;  again,  dissatis- 
faction, irritation,  resentment,  or  anger 
seem  thus  to  gain  expression. 

Although  language  is  not  necessarily  vo- 
cal, it  is  both  logical  and  convenient  to 
examine  at  this  point  the  evidences  of 
gorilla  speech  and  language.  Certain  mor- 
phologists  have  indicated  that  vocal  lan- 
guage may  not  reasonably  be  expected 
because  the  brain  shows  no  development 
comparable  with  that  usually  referred  to  as 
"speech  center."  But  however  significant 
this  claim  or  fact  may  be  it  would  be  inex- 
cusable for  the  psvchobiologist  to  neglect 
the  search  for  linguistic  behavior  or  the  in- 


tensive study  of  such  phenomena  as  may  be 
discovered  because  the  structural  neurolo- 
gist asserts  the  absence  of  special  organ.  Yet 
in  this  instance  even  the  most  enthusiastic 
believers  in  and  advocates  of  speech  in  in- 
frahuman  primates  have  discovered  but 
scant  evidences  in  the  gorilla.  Garner  (1896, 
p.  237)  mentions  only  two  gorilla  sounds 
which  could  "properly  be  defined  as 
speech."  Possibly  one  is  justified  in  de- 
scribing our  knowledge  of  gorilla  language 
as  ignorance  and  in  venturing  the  surmise 
that  this  great  ape  lacks  even  a  simple 
primitive  system  of  symbols  to  which  the 
term  language  might  appropriately  be  ap- 
plied. 


CHAPTER  THIRTY-EIGHT 


AFFECTIVE  BEHAVIOR  IN  GORILLA:  VARIETIES  OF 
EMOTIONAL  PATTERN,  AND  MOTIVATION 


WHEN  observational  fragments  are 
assembled  from  diverse  sources, 
analyzed,  compared,  and  classi- 
fied, it  becomes  apparent  that  the  emotional 
life  of  gorilla  is  impressively  similar  to  the 
human  in  many  other  respects  than  variety 
and  complexity.  Pertinent  information  is  far 
from  abundant  and  descriptions  without  ex- 
ception are  incomplete,  but  it  nevertheless 
seems  desirable  to  present  in  the  following 
paragraphs  proofs  of  the  existence  in  the  go- 
rilla of  several  types  of  emotional  pattern 
which  appear  also  in  man  and  various  other 
primates. 

Timidity,  fear,  terror,  shame.  Despite 
such  evidences  to  the  contrary  as  Du 
Chaillu  and  many  other  hunters  of  gorillas 
have  presented,  it  may  with  assurance  be 
stated  that  the  animal  naturally  is  rather 
shy,  and,  if  not  timid,  at  least  eager  to  avoid 
attention  and  the  semblance  of  danger.  Like 
man,  it  ordinarily  is  neither  rashly  aggres- 
sive nor  foolhardy,  but  consistently  avoids 
trouble.  Although  expressions  of  fear  are 
frequently  mentioned,  no  one  has  given  a 
detailed  description  of  this  behavioral  pat- 
tern. The  best  we  can  do  therefore  is  to 
establish  by  authority  the  existence  of  emo- 
tional attitude.  Du  Chaillu  (1867,  p.  69), 
in  an  account  of  the  transfer  of  a  young 
gorilla  in  a  small  boat,  tells  of  the  animal's 
extreme  terror  when  a  wave  broke  over  it. 
So  likewise  Falkenstein  (1879,  p.  154)  re- 
ports in  a  young  captive  extreme  fear  of 
thunder  and  other  loud  sounds.  Conspicuous 
fear  of  the  large  carnivores  is  not  estab- 
lished by  the  observations  with  which  we 
are  familiar,  but  the  references  are  few  in- 
deed, and  both  Cunningham  (i92i,p.  123) 
and  Yerkes  (1928,  p.  59)  have  mentioned 
fear  of  strange  large  animals.  "All  of  our 
tame  apes,"  writes  Pechuel-Loesche  (1882, 


p.  240),  "with  the  exception  of  the  gorilla — 
which  perhaps  came  out  of  the  wilderness 
too  young  and  inexperienced — were  thrown 
into  great  fear  when  we  brought  out  an  old 
leopard  skin  stuffed  with  moss  and  grass." 

Exceptionally  important  is  the  descrip- 
tion of  the  adolescent  "Pussi's"  behavior 
under  naturally  disturbing  conditions: 

Our  female  gorilla  during  the  first  years  of  her 
stay  here  showed  extraordinary  fear  during  a 
thunder  storm  or  when  a  shot  was  fired  off  in  the 
neighborhood.  The  animal  immediately  evacuated 
and  trembled  over  her  whole  body.  On  the  9th  of 
January,  1900,  she  became  so  excited  over  the 
breaking  up  of  the  ice  in  the  Oder  in  the  neighbor- 
hood of  the  Zoological  Garden,  that  she  evacuated 
the  entire  contents  of  the  intestine,  ate  nothing 
the  whole  day  and  very  little  the  next  day.  Since 
then  it  has  been  better.  (Grabowsky,  1904,  p. 
257-) 

As  the  gorilla  acquires  familiarity  with 
his  captive  environment,  and  especially  with 
human  visitors  and  caretakers,  expressions 
of  timidity  and  fear  tend  to  vanish,  and  as 
it  becomes  more  accustomed  to  its  surround- 
ings it  becomes  also  more  contented  and 
healthy.  This,  a  statement  of  Sokolowsky 
(1908,  p.  22),  is  confirmed  by  many  ob- 
servers. Pertinent  also  is  Sokolowsky 's  re- 
port (p.  43)  that  the  young  gorilla  held 
captive  by  Heinicke  was  sensitive  to  repri- 
mand and  punishment,  as  are  human  chil- 
dren. Its  feelings  apparently  could  be  hurt 
and  it  recovered  slowly  from  such  affective 
disturbances.  Sensitiveness  to  command  and 
obedience  in  a  gorilla  captive  are  mentioned 
also  by  von  Oertzen  (1913,  p.  12),  while 
Cunningham  affirms  of  "John  Daniel" 
(192 1,  p.  121)  that  he  seemed  to  be  trou- 
bled when  persons  approached  an  open  win- 
dow and  would  draw  or  push  them  away. 
Whether  this  may  be  interpreted  as  fear 
that  they  might  fall  or  instead  desire  on  the 
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part  of  the  gorilla  to  have  the  window  space 
to  himself  is  not  made  clear.  Moreover,  this 
specimen  would  not  tolerate  punishment  or 
threat  of  such  from  a  stranger.  His  owners 
discovered  that  the  most  effective  way  of 
disciplining  him  for  misbehavior  was  to  "tell 
him  he  was  very  naughty,  and  push  him 
away  from  us;  when  he  would  roll  on  the 
floor  and  cry  and  be  very  repentant.  .  .  .  " 
(Cunningham,  192 1,  p.  123.) 

Although  in  general  hunters  describe 
either  aggressive  rage  or  terror  in  the  adult 
wild  gorilla  when  at  bay,  Barns  (1923,  p. 
132)  of  immature  individuals  says  that  they 
exhibit  little  sense  of  danger  or  fear  of  the 
hunter.  Certain  emotional  behavior  of  the 
mountain  gorilla  is  thus  described  by 
Yerkes  (1927a,  pp.  510-511): 

During  both  of  my  periods  of  work  I  was  sur- 
prised by  the  infrequent  and  relatively  mild  ex- 
pressions of  fear  and  anger.  Not  once  did  I  observe 
anything  remotely  approaching  terror  or  rage. 
Timidity  and  resentment  manifested  themselves 
occasionally  in  connection  with  the  day's  work 
or  play;  resentment  was  the  more  common,  and 
yet  even  in  connection  with  it  I  usually  felt  that 
she  was  much  more  patient  and  considerate  of 
the  desires  of  the  observer  than  most  human  sub- 
jects of  comparable  age  would  have  been.  All  of 
my  efforts  to  induce  anger  or  rage  failed  to  elicit 
any  pronounced  emotional  expression.  Naturally 
I  supposed  that  sufficiently  disappointing  or  exas- 
perating situations  would  induce  in  so  young  an 
animal  the  temper  tantrum  or  violent  expression 
of  displeasure  which  is  natural  to  child  and  chim- 
panzee alike.  But  such  was  not  the  case. 

These  observations  on  Congo  were  later 
supplemented  by  experimental  test  of  her 
response  when  brought  within  five  yards  of 
cages  containing  lions,  tigers,  and  leopards. 
She  was  obviously  enough  disturbed  by 
proximity  to  the  animals,  but  uttered  no 
sound  and  made  no  strenuous  efforts  to 
escape.  Instead  she  gazed  about  her  and  at 
the  animals  as  if  interested,  puzzled,  and 
uncertain  what  to  do.  The  observer  was 
standing  a  few  feet  from  the  gorilla.  Sud- 
denly, as  if  sensing  danger,  she  rushed  to 
him  and  seizing  him  with  both  hands  clung 
as  if  in  terror.  Shortly  she  regained  her 
composure,  and  stepping  away  from  the 
observer,  again  watched  the  caged  animals. 


A  minute  or  two  later,  as  if  startled,  she 
again  rushed  to  the  observer.  This  response 
was  interpreted  as  an  expression  of  fear  and 
indicative  of  confidence  in  her  human  com- 
panion and  dependence  upon  him  for  pro- 
tection (Yerkes,  1928,  p.  59). 

Suspicion,  resentment,  antagonism,  anger, 
rage,  hatred,  jealousy.  Because  fear  and 
anger  are  closely  related  and  frequently  fol- 
low one  another,  it  is  natural  that  they 
should  be  well-nigh  inseparable  in  descrip- 
tions of  behavior.  Even  the  very  young  go- 
rilla, Du  Chaillu  tells  us,  may  exhibit  re- 
sentment, hostility,  rage,  when  captured.  Of 
such  a  specimen  we  read: 

I  never  saw  so  furious  a  beast  in  my  life  as  he 
was.  He  darted  at  everyone  who  came  near,  bit 
the  bamboos  of  the  house,  glared  at  us  with  ven- 
omous and  sullen  eyes,  and  in  every  motion  showed 
a  temper  thoroughly  wicked  and  malicious. 

As  there  was  no  change  in  this  for  two  days 
thereafter,  but  continual  moroseness,  I  tried  what 
starvation  would  do  towards  breaking  his  spirit ; 
also,  it  began  to  be  troublesome  to  procure  his 
food  from  the  woods,  and  I  wanted  him  to  be- 
come accustomed  to  civilized  food,  which  was 
placed  before  him.  But  he  would  touch  nothing  of 
the  kind;  and  as  for  temper,  after  starving  him 
twenty-four  hours,  all  I  gained  was  that  he  came 
slowly  up  and  took  some  berries  from  the  forest 
out  of  my  hand,  immediately  retreating  to  his 
corner  to  eat  them.  (1861,  pp.  209-210.) 

And  of  a  baby: 

She  was  not  so  ferocious  as  the  male  I  had  be- 
fore, but  quite  as  treacherous  and  quite  as  un- 
tameable.  She  permitted  no  one  to  approach  her 
without  making  offensive  demonstrations.  (P.  261.) 

Even  more  at  variance  with  the  majority 
of  descriptions  of  the  affective  behavior  of 
gorillas  is  Du  Chaillu's  description  of  the 
adult.  We  present  a  typical  paragraph: 

Then  again  an  advance  upon  us.  Now  he  was 
not  twelve  yards  off.  I  could  see  plainly  the  fero- 
cious face  of  the  monstrous  ape.  It  was  working 
with  rage ;  his  huge  teeth  were  ground  against  each 
other  so  that  we  could  hear  the  sound;  the  skin 
of  the  forehead  was  moved  rapidly  back  and  forth, 
and  gave  a  truly  devilish  expression  to  the  hideous 
face :  once  more  he  gave  out  a  roar  which  seemed 
to  shake  the  woods  like  thunder,  and,  looking  us 
in  the  eyes  and  beating  his  breast,  advanced  again. 
This  time  he  came  within  eight  yards  of  us  before 
he  stopped.  My  breath  was  coming  short  with  ex- 
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citement  as  I  watched  the  huge  beast.  Malaouen 
said  only  "Steady!"  as  he  came  up.  (P.  276.) 

Du  Chaillu's  famous  book  is  filled  with 
such  lurid  accounts  of  rage,  ferocity,  and 
other  intense  emotional  outbursts. 

Behavior  suggestive  of  jealousy  we  have 
ourselves  observed,  but  it  is  rarely  men- 
tioned in  the  literature.  Notable  is  the  in- 
stance given  by  Grabowsky  (1904,  p.  257) : 

Among  the  noteworthy  pecuHarities  of  our  ani- 
mal should  be  mentioned  her  jealousy  of  her 
neighbor,  a  young  male  chimpanzee,  if  one  paid 
attention  first  to  him  and  did  not  also  come  to 
her.  She  began  to  growl  angrily,  to  beat  on  the  iron 
bars  of  the  cage,  shove  hay  out  of  the  netting  or 
throw  her  drinking  dish  around,  in  order  to  attract 
attention.  If  one  fed  the  chimpanzee  first,  her 
greed  for  food  was  awakened,  evidenced  by  angry 
groaning.  If  she  herself,  however,  received  some- 
thing good,  she  sat  down  by  preference  where  the 
chimpanzee  could  see  what  she  was  eating.  It  even 
happened  that  the  female  gorilla  reached  over  to 
the  chimpanzee  food  which  she  herself  did  not 
want;  especially  was  this  observed  repeatedly  in 
the  case  of  the  Ficus  leaves  above  mentioned. 

Frequently  mentioned  is  resentment  of 
punishment  or  even  the  threat  of  punish- 
ment, when  the  gorilla  is  not  on  good  terms 
or  is  unacquainted  with  the  person  threaten- 
ing it.  The  fact  appears  in  Cunningham  (see 
our  p.  468).  That  the  half-grown  male  of 
G.  beringei  may  have  a  temper  not  unlike 
that  attributed  to  the  genus  by  Du  Chaillu 
is  definitely  indicated  by  Burbridge  in  his 
story  of  the  capture  of  "Bula  Matadi." 

To  capture  a  twenty-pound  gorilla  is  a  good- 
sized  undertaking  for  a  strong  man.  One  weighing 
one  hundred  and  twenty-six  pounds  is  an  impos- 
sible antagonist  for  a  man  of  a  hundred  and  eighty- 
five.  It  was  at  these  catch-weights  we  fought.  Had 
this  one  been  muzzled  and  handcuffed,  perhaps  the 
battle  would  have  been  more  nearly  equal,  and  he 
would  not  have  all  but  captured  me.  A  moment 
of  contact  with  those  powerful  arms  and  I  knew  I 
had  grabbed  a  handful.  Whether  by  accident  or 
instinct  of  gorilla-capturing,  I  clutched  his  throat 
and  hung  on  with  desperation  born  of  the  knowl- 
edge that  I  was  battling  for  my  life.  The  din  of 
snarls  and  the  thrashing  of  underbrush  as  we  rolled 
over  and  over  aroused  my  men  to  rush  to  my 
assistance.  Twice  I  tore  out  of  the  gorilla's  teeth 
and  left  a  part  of  my  clothing  as  a  peace  offering. 
Again  and  again  I  broke  from  clutches  that  dragged 
my  head  and  throat  downward  toward  his  open 
jaws.  My   gun-boy,  racing  through  the  jungle 


ahead  of  them  all,  flung  himself  into  the  fray.  One 
after  another  piled  on  top  of  the  young  gorilla, 
who  fought  with  the  fury  of  a  madman  as  he 
heaved  and  bucked  under  the  weight  of  his  ene- 
mies, refusing  to  accept  defeat  until  spread-eagled 
and  his  hands  and  feet  tied.  While  I  lay  gasping 
for  breath,  my  men  finally  got  him  in  a  sack,  and 
as  this  ripped  from  his  attempts  to  escape,  two 
more  were  slipped  over  him  and  tied.  In  these  he 
lay  packed,  breathing  heavily  through  the  loose- 
meshed  fiber  and  looking  like  a  huge  sausage.  .  ,  . 

For  the  first  three  days  he  neither  ate  nor  drank. 
We  gathered  for  him  every  forest  dainty  he  was 
accustomed  to,  but  he  met  each  friendly  advance 
open-mouthed,  flinging  himself  roaring  toward  any 
one  who  approached;  but  they  were  always  out 
of  reach,  and  the  jerk  of  the  chain  as  it  came  taut 
sent  him  sprawling  backward.  Each  night  by  some 
trickery  we  got  him  into  his  cage  and  by  a  cun- 
ning device  slid  the  door  down  behind  him.  Bula 
Matadi  soon  developed  an  appetite  as  wild  and 
untrained  as  his  temper.  I  always  fed  him  myself 
and  spoke  gently,  playing  the  kind  master,  until  I 
saw  a  danger,  the  fate  that  might  await  any  one 
who  fell  into  his  clutches.  (1928,  pp.  256-257,  260.) 

Elation,  pleasure,  joy,  happiness.  Re- 
ported appearances  of  joy  in  living,  of  the 
appearance  of  joking,  pranks,  tricks,  are 
few  and  perhaps  therefore  the  more  signifi- 
cant. 

The  following  account  of  moments  in 
family  life  are  quoted  from  Zenker  by 
Matschie  (1904).  The  description  seems 
generalized  rather  than  circumstantial,  and 
one  may  therefore  suspect  its  imaginative 
character.  Having  described  the  behavior  of 
a  family  in  search  of  food,  the  author  con- 
tinues: 

The  old  master  brings  up  the  rear,  observing 
everything,  standing  erect  from  time  to  time  and 
looking  in  all  directions.  If  he  sees  nothing  sus- 
picious, he  sits  down  on  the  trunk  of  a  tree  and 
the  females  bring  him  fruits,  which  they  lay  at  his 
feet.  Now  and  then  two  of  them  snuggle  up  to  him 
and  he  lays  his  long  arms  upon  their  shoulders  and 
jokes  with  them,  emitting  growling,  screeching, 
squeaking  noises  which  sound  at  times  like  laugh- 
ter. 

That  the  well-cared-for  Heinicke  gorilla 
was  not  depressed  by  captivity  but  instead 
enjoyed  it  is  suggested  by  the  following 
sentences  from  Sokolowsky  (1908,  p.  35). 
Far  from  quietly  brooding, 

the  young  gorilla  showed  an  unmistakable  tend- 
ency towards  humor,  since  he  would  gladly  make 
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liarmliss  jokes.  On  such  occasions  the  oj)cn  mouth 
and  drawn  lips  gave  the  appearance  of  laughter. 
At  the  station  he  was  the  favorite  of  the  entire 
staff.  He  was  not  only  willingly  seen  by  everyone, 
but  they  were  fond  of  playing  with  him. 

The  picture  is  not  only  that  of  joy  in 
hving,  even  when  a  captive,  but  of  certain 
appreciation  of  humor  and  satisfaction  in 
playing  practical  jokes  on  his  human  com- 
j:>anions  and  attendants.  This  we  deem  of 
j)cculiar  significance  as  suggesting  excep- 
tional degree  of  similarity  between  gorilla 
and  man. 

Similar  in  its  essentials  to  Sokolowsky's 
description  of  joyous  emotion  in  the  Hei- 
nicke  specimen  is  that  of  von  Oertzen  for 
the  little  female  gorilla  called  "Hum-Hum." 
Because  paraphrasing  is  practically  impos- 
sible we  again  quote: 

Hum-Hum  was  always  kept  in  freedom.  Playing 
and  chasing  with  the  negro  friends  had  no  end. 
Awkwardly  the  ape  whirled  around  upon  herself, 
clapping  her  hands  lustily,  and  rolled  over  on  the 
soft  turf,  or  climbed  the  Popeia  trees.  On  such 
occasions  the  lady  showed  much  humor;  if  the 
boys  wished  to  capture  the  runaway  she  enjoyed 
letting  one  of  the  heavy  fruits  plump  down  upon 
the  head  of  the  pursuer.  Then,  out  of  her  brown 
eyes  such  a  roguish  joy  would  shine  that  one  could 
not  long  be  angry  at  the  joke.  Wearied  with  play, 
Hum-Hum  was  loaded  like  a  packet  upon  the  back 
and  so  carried  away.  She  made  a  highly  bored 
face  and  seemed  to  take  it  naturally  to  lie,  careless 
of  her  weight,  upon  the  back  of  a  bearer.  (Von 
Oertzen,  1913,  p.  12.) 

Of  one  of  the  specimens  which  Garner 
attempted  in  Africa  to  accustom  to  life  in 
captivity  in  order  that  she  might  become  a 
denizen  of  the  New  York  Zoological  Park, 
he  writes: 

''Dinah"  is  the  only  gorilla  that  I  have  ever 
known  to  attempt  a  laugh  or  even  a  smile ;  but  she 
does  both.  When  tickled  under  the  arms  or  on  the 
bottom  of  the  foot,  she  chuckles  audibly,  in  a  man- 
ner closely  verging  on  a  real  laugh,  and  she  seems 
to  enjoy  being  tickled.  She  is  a  real  tomboy,  and 
often  challenges  me  for  a  romp.  Frequently  when 
I  enter  her  big  cage,  she  climbs  upon  my  shoulders 
or  head,  or  slaps  my  cheeks  in  a  most  human-like 
fashion,  beats  a  tattoo  on  my  back,  or  snatches  off 
my  hat  as  a  mischievous  boy  would  do.  She  has  a 
real  sense  of  humor,  and  it  often  manifests  itself 
in  pranks  which  clearly  indicate  that  she  is  con- 
scious of  being  funny.  (Garner.  1914,  p.  1103.) 


"John  Daniel"  is  said  by  Cunningham 
(192 1,  p.  121)  to  have  "giggled  and 
laughed"  when  being  chased  playfully  by 
persons,  and  \'erkes  thus  describes  displays 
of  pleasurable  emotion  in  the  gorilla  Congo. 

Pleasure,  delight,  or  joy  in  recreation  and  play  I 
tried  to  elicit  by  various  games  and  forms  of 
romping  with  the  little  gorilla.  Usually,  however, 
I  could  not  be  quite  certain  whether  she  entirely 
approved  of  my  playfulness  or  not.  Often  she 
would  retreat  from  me,  but  it  usually  seemed 
rather  a  ruse  to  lead  me  on  than  a  mark  of  dis- 
approval. When  in  active,  playful,  physical  con- 
tact with  me,  other  persons,  or  her  dog  playmates, 
her  face  sometimes  lighted  up  and  her  rather  cum- 
bersome body  became  extremely  pliable.  Although 
she  evidently  had  no  desire  to  hurt  us  but  instead 
sought  enjoyment  in  lively  games  of  running  about 
or  chasing,  her  strength  was  such  that  the  dogs 
found  her  grip  anything  but  comfortable,  and  even 
we  adults  discovered  reason  to  dread  her  strength 
of  limb  and  her  weight.  Extreme  anger  or  terror 
I  never  had  opportunity  to  observe.  This  was  a 
perpetual  surprise  to  me,  for  I  should  have  con- 
sidered it  impossible  to  subject  a  young  gorilla  to 
experimental  inquiry  for  a  period  of  weeks  with- 
out at  some  time  so  far  running  counter  to  her 
natural  interest  and  desires  as  to  make  her  thor- 
oughly angry.  I  should  have  expected  also  very 
considerable  degrees  of  fear  in  some  of  the  un- 
usual experimental  situations.  But  here  as  elsewhere 
Congo  surprised  and  disappointed  me. 

It  is  often  said  that  only  man  laughs.  I  am  by 
no  means  certain  that  this  is  true.  Indeed  I  am  sure 
it  is  not  unless  one  defines  laughter  subjectively, 
for  the  facial  expressions  of  laughter  appearing  in 
the  gorilla,  chimpanzee,  and  orang-utan  are  strik- 
ingly like  those  of  man.  That  a  sense  of  humor  is 
involved  except  in  man  is  doubtful.  It  was  pos- 
sible to  make  Congo  chuckle  or  smile  with  satis- 
faction, but  she  seldom  responded  to  any  mode 
of  approach  with  the  hilarious  chuckles,  facial  and 
bodily  contortions,  and  vocalizations  of  the  tickled 
or  amused  young  chimpanzee.  (Yerkes,  1927.  pp. 
175-176.) 

Confidence,  sympathy,  familiarity, 
friendliness,  affection,  love.  From  observa- 
tion of  the  free  wild  gorilla  there  is  very 
little  evidence  of  svmpathetic  emotion,  but 
this  may  be  due  rather  to  difficulties  of 
observation  than  to  the  nature  of  the  ani- 
mal. With  captives  the  situation  is  different, 
and  there  abound  proofs  of  the  development 
of  friendlv  relations,  strong  attachment,  de- 
votion, and  perhaps  even  affection  as  be- 
tween voung  gorillas  and  persons. 
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The  Bulu  natives  commonly  believe  that  a 
wounded  gorilla  is  rescued  and  carried  away  by  its 
companions.  And  Mr.  Guthrie  presents  one  "au- 
thentic instance"  as  grounds  for  such  belief.  A 
Bulu  once  shot  a  gorilla,  and,  thinking  it  dead, 
cut  off  a  foot  to  take  back  to  his  village.  On  re- 
turning the  next  morning  with  companions,  the 
natives  discovered  that  the  body  was  gone,  but 
they  followed  a  trail  leading  away  for  fully  a 
mile,  where  they  found  the  gorilla  dead.  The  trail 
was  stained  with  blood,  and  the  marks  along  the 
trail  plainly  showed  that  the  gorilla  had  been 
carried.  (Jenks,  1911,  p.  58.) 

I  was  a  witness  to  several  instances  when  go- 
rillas refused  to  desert  their  fallen  comrades.  One 
morning  on  the  Rembo  Elandi,  not  far  from  our 
camp,  we  encountered  a  family  party  of  five  or 
more  gorillas.  Some  of  them,  apparently,  had  not 
yet  risen  from  their  beds.  One  old  male  was  on  the 
ground,  two  were  in  the  trees  eating,  and  the  rest 
were  in  the  nest.  One  of  my  native  guides  ad- 
vanced as  far  as  was  safe,  actually  to  almost 
under  the  tree  in  which  the  two  were  feeding, 
and  had  the  opportunity  for  close  observation  of 
what  followed.  I  shot  at  one  of  these  gorillas,  an 
animal  about  two-thirds  grown,  and  saw  it  tumble 
from  the  tree.  I  ran  forward,  to  find  the  native 
standing  in  surprise  at  what  he  had  seen.  Just  as 
he  was  beginning  his  explanation,  an  old  gorilla 
that  had  still  remained  in  its  bed  arose  and  with  a 
mighty  yell  retreated  into  the  timber.  The  guide 
explained  that  the  gorilla  I  had  shot  from  the  tree 
fell  to  the  ground,  apparently  dead,  but  that  an- 
other gorilla  had  rushed  up,  gathered  it  in  his 
arms,  and  carried  it  into  the  bush.  (Aschemeier, 
1921,  pp.  90-91.) 

By  contrast  with  the  above  instances  of 
presumably  sympathetic  emotion  Petit 
(1926,  pp.  131-132)  reports  a  hunting  ex- 
perience in  which  the  female  of  a  pair  of 
gorillas  having  been  shot,  the  male  immedi- 
ately ran  away.  To  us  it  seems  not  improb- 
able that  this  is  the  typical  behavior,  for  in 
general  the  statements  of  hunters  indicate 
that  when  a  gorilla  family  or  band  is  sur- 
prised it  flees  in  fright  and  confusion,  and 
that  if  in  the  midst  of  the  excitement  an 
individual  is  shot,  its  companions  are  more 
likely  to  disappear  from  the  scene  than  to 
return  immediately  at  the  risk  of  their  own 
lives  to  satisfy  their  curiosity  or  even  give 
proof  of  sympathetic  emotion.  Our  surmise 
is  that  the  emotion  of  fear  or  terror  is  over- 
whelming and  inevitably  dominates  any 
possible  experience  of  sympathy. 


From  the  numerous  accounts  of  the  be- 
havior of  captives  we  might  describe  at 
length  manifestations  of  friendliness  with 
persons  and  of  the  development  of  a  degree 
of  sympathetic  attachment  which  made 
separation  disagreeable  if  not  otherwise  dis- 
advantageous to  the  gorilla.  Sokolowsky 
(1908,  p.  37)  relates  the  incident  of  a  cap- 
tive seeking,  among  the  soldiers  of  the  sta- 
tion when  at  military  drill,  a  favorite  com- 
panion. 

Mongomo,  who  had  struck  up  a  special  friend- 
ship with  one  of  the  soldiers  who  was  with  him  a 
great  deal,  came  accidentally  to  this  practice.  He 
saw  his  friend  and  to  the  dismay  of  the  latter  who 
was  in  the  midst  of  his  military  detachment, 
climbed  upon  his  back.  The  gorilla  had  sought 
out  purposely,  among  a  large  number  of  like-clad 
men,  one  who  was  especially  sympathetic  to  him. 

Confirmed  in  principle  by  the  experience 
of  various  persons  who  have  established 
friendly  relations  with  healthful,  contented, 
and  well-cared-for  captive  gorillas,  and  also 
in  numerous  instances  by  our  observation 
of  Congo,  is  the  Cunningham  account  of 
the  sympathetic  attitude  of  John  Daniel 
toward  a  little  girl. 

He  was  especially  fond  of  my  little  niece,  three 
years  old,  who  used  to  come  with  her  mother  to 
stay.  John  and  she  used  to  play  together  for  hours 
and  he  seemed  to  understand  what  she  wanted  him 
to  do.  If  she  ever  cried,  and  her  mother  would  go 
and  pick  her  up,  John  would  always  try  and  nip 
the  mother  or  give  her  a  smack  with  the  full 
weight  of  his  hands,  evidently  thinking  that  she 
was  the  cause  of  the  child's  tears.  (Cunningham, 
1921,  p.  121.) 

Of  attachment  among  members  of  the 
species  few  examples  are  available  because 
rarely  has  opportunity  offered  for  study  of 
a  group  or  even  a  pair  of  captives.  In  this 
respect  the  experience  of  the  hunter  Ben 
Burbridge  is  almost  unique,  for  during  cer- 
tain periods  he  has  had  as  many  as  four 
young  gorillas  in  captivity  in  the  Belgian 
Congo.  The  following  we  take  from  his  ac- 
count of  the  attempt  to  transport  a  gorilla 
quartet  from  their  native  land  to  Europe. 
It  exhibits  some  of  the  difficulties  of  such  an 
undertaking  as  well  as  sympathetic  gorilla 
relations. 
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In  the  march  ha(k  through  the  interior  the 
shadow  of  mishap  that  always  seems  to  follow 
captured  gorillas  first  descended  on  Lulanf^a.  She 
died  of  influenza,  contracted  from  the  natives,  and 
passed  as  cjuietly  and  peaceably  as  the  placid 
waters  of  Lake  Kivu,  beside  which  she  sleeps. 
Kivu  went  next  with  his  teeth  clenched,  unrelent- 
ing even  in  death.  And  when  at  last  after  months 
of  travel  the  now  affectionate  little  Mikeno  held 
up  his  hands  to  me  in  a  last  farewell,  on  the  shores 
of  the  Indian  Ocean,  only  Quahalie  remained.  By 
agreement  with  the  Belgian  Government,  this,  the 
last  of  my  pets,  was  to  be  given  to  the  Antwerp 
Zoological  Gardens.  .  .  . 

The  Hi-hi-hi  of  the  rickshaw  boys  came  from 
the  sun-beaten  streets  of  Dar-es-Salaam  and  aug- 
mented a  volley  of  chatters  and  whistles  that 
surged  in  from  the  string  of  parrot  cages  hung  in 
front  of  an  Indian  shop  across  the  way  from  my 
hotel.  But  Mikeno  was  dying,  dying  with  the  sun. 
I  gave  him  into  the  arms  of  Quahalie,  who  received 
him  in  tenderest  maternal  sohcitude.  In  the  morn- 
ing I  found  them  wrapped  in  the  same  embrace, 
but  Mikeno  was  dead.  I  disengaged  them  gently 
and  put  him  in  a  box.  Hours  later,  when  men 
came  to  remove  it,  Quahalie  gave  one  long  sob- 
bing cry  and  buried  her  face  in  her  hands.  (Bur- 
bridge,  IQ28,  pp.  277-278.) 

Depression,  grief,  sorrow,  melancholy, 
lonesomeness.  The  passage  quoted  from 
Burbridge  constitutes  natural  transition 
from  sympathetic  emotion  to  depression  and 
grief.  Sympathetic  relationship  implies  the 
possibility  of  lonesomeness  and  more  or  less 
pronounced  and  acute  emotional  discom- 
fort. The  gorilla  is  a  creature  of  moods.  It 
more  often  appears  to  be  melancholy  than 
elated.  Numerous  are  the  reports  of  lone- 
someness, depression,  melancholy,  induced 
apparently  by  captivity  or  by  separation 
from  kind  or  from  human  friends  and  com- 
panions. Because  the  statement  is  typical 
and  also  because  he  has  the  reputation  of 
being  at  once  a  reliable  and  important  con- 
tributor to  knowledge  of  the  free  wild  life  of 
the  gorilla,  we  present  von  Oertzen's  brief 
account  of  the  death  of  the  little  captive 
Hum-Hum : 

Hum-Hum  had  lost  all  joy  in  living.  She  suc- 
ceeded in  living  to  reach  Hamburg,  and  from 
there,  the  Animal  Park  at  Stellingen,  with  all  her 
caretakers,  but  her  energy  did  not  return  again. 
With  signs  of  the  greatest  sadness  of  soul  Hum- 
Hum  mourned  over  the  happy  past.  One  could 
find  no  fatal  illness;  it  was  as  always  with  these 


costly  animals:  "She  died  of  a  broken  heart."  With 
all  care,  perhaps  the  transportation  by  sea  had  not 
been  managed  cjuite  correctly.  Perhaps  it  would 
have  been  better  for  this  animal  which  loves  com- 
pany if  it  could  have  played  about  on  the  deck 
instead  of  being  kept  in  the  cabin.  (\'ox\  Oertzen, 
1913,  p.  14.; 

We  are  less  concerned  in  establishing,  by 
presentation  of  evidence,  the  existence  of 
grief  and  kindred  emotional  states  in  the 
gorilla  than  in  discovering  their  biological 
significance.  For  if  the  phrase  '"she  died  of 
a  broken  heart,"  used  by  von  Oertzen  in 
quotation  marks  presumably  because  at 
once  so  common  and  so  incredible,  has 
meaning,  the  fact  may  be  of  profound  im- 
portance to  students  of  genetic  psychologv. 
We  turn,  therefore,  to  a  brief  examination 
of  observations  in  their  possible  relations 
to  the  life  of  the  animal. 

Many  authors  have  intimated,  and  a  few 
have  definitely  asserted,  that  mental  atti- 
tude as  in  lonesomeness,  discontent,  melan- 
choly, grief,  may  have  much  to  do  with  the 
speedy  death  of  captive  gorillas.  Thev  die, 
it  is  said,  from  grief  or  lonesomeness  in- 
duced by  separation  from  familiar  persons 
and  familiar  haunts.  Presumablv  the  in- 
tended meaning  of  this  assertion  is,  as  in 
the  case  of  human  death  from  grief,  that  the 
psychobiological  condition  designated  by 
the  affective  term  is  unfavorable  to  vital 
processes  and  becomes  the  condition  of 
changes  in  bodilv  function  which  eventuate 
in  death. 

W^hen,  lacking  intimate  acquaintance 
with  the  totality  of  the  behavioral  literature 
on  ororilla  and  also  with  the  animal  itself  as 

o 

subject  of  observation,  we  began  to  assem- 
ble and  evaluate  the  materials  for  this  vol- 
ume, we  considered  such  statements  as  are 
typified  by  ''she  died  of  a  broken  heart'' 
instances  of  gross  and  uncritical  anthropo- 
morphism which  should  not  be  taken  seri- 
ously. But,  with  increasing  knowledge  and 
insight,  our  opinion  has  changed  radicallv, 
for  we  now  are  readv  to  believe,  although 
we  make  no  assertion  dogmatically,  that 
the  life  of  gorilla,  like  that  of  man,  mav  be 
unfavorablv  affected,  even  to  fatalitv,  by 
mental  condition.  The  evidences  indeed  are 
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numerous,  cumulative,  and  to  the  unbiased 
scientist  we  believe  also  convincing,  that 
often  if  not  generally  gorillas  taken  captive 
quickly  suffer  physical  deterioration  and 
death  from  disturbances  of  the  digestive, 
excretory,  and  respiratory  systems  when 
environmental  change  induces  loss  of  inter- 
est in  surroundings,  lonesomeness,  depres- 
sion, and  melancholy. 

We  do  not  imagine,  still  less  do  we  as- 
sert, that  the  mental  conditions  are  causal. 
Instead,  we  surmise  that  the  total  psycho- 
biological  condition,  designated  by  lone- 
someness, or  in  another  instance  by  grief,  is 
unfavorable  to  certain  vital  activities  and 
tends  to  be  followed  by,  possibly  actually 
to  condition  as  train  of  events,  loss  of  appe- 
tite, indigestion,  refusal  of  food,  increas- 
ingly serious  disturbance  of  the  digestive 
and  excretory  processes,  and,  finally,  acute 
fatal  pathological  changes  due  to  inanition, 
toxines,  and  bacterial  invasion.  To  the  natu- 
ral objection:  "How  be  certain  which  is 
cause,  which  effect,  mental  depression  and 
loss  of  appetite?"  our  reply  is:  The  ob- 
served facts  in  many  cases  seem  clearly  to 
indicate  the  primacy  of  mental  condition. 

Admitting,  then,  that  definite  proof  is 
lacking  and  that  even  statement  of  opinion 
is  hazardous  because  so  readily  misunder- 
stood, we  wish  to  maintain  as  our  inter- 
pretation of  the  evidences  now  available 
that  if  it  is  legitimate  to  speak  of  man  as 
dying  because  of  grief,  shock,  disappoint- 
ment, or  any  other  psychobiological  condi- 
tion, then  in  the  same  sense  the  statement 
may  be  applied  to  the  gorilla.  This  indeed 
is  one  of  the  most  interesting,  important, 
and  intriguing  assemblages  of  problems 
suggested  by  gorilla  behavior.  Undeniably 
the  animal  usually  succumbs  readily  to  con- 
ditions of  captive  existence.  Undeniable  also 
is  the  frequency  of  evidence  that  the  cap- 
tive early  loses  interest  in  its  surroundings, 
becomes  apathetic,  depressed,  melancholy, 
and  speedily  loses  vitality  and  resistance  to 
disease.  Nevertheless  it  is  entirely  possible 
that  a  host  of  observers  of  these  character- 
istic happenings  may  have  misunderstood 
and  misinterpreted  them.  We,  as  it  happens, 


in  this  instance,  agree  with  the  majority  and 
maintain  as  an  entirely  logical,  plausible 
proposition  the  statement  that  the  gorilla  is 
peculiarly  susceptible  to  unfavorable  psy- 
chobiological states  or  conditions,  and  is 
therefore  more  difficult  than  is  any  other 
anthropoid  ape  to  maintain  in  contented 
and  healthy  captivity. 

MOTIVATION 

On  the  assumption  that  gorilla  behavior  is 
motivated  more  often  by  affective  than  by 
cognitive  factors  in  experience  and  bodily 
process,  we  include  in  this  chapter  an  ac- 
count of  conspicuously  important  features 
exhibited  by  experimental  study  of  the 
mountain  gorilla  Congo.  So  far  as  we  know, 
other  evidences  of  motivating  conditions  or 
contributions  to  analysis  of  motivation  in 
the  gorilla  are  lacking. 

Desire  in  Congo  was  complexly  condi- 
tioned. If  food  were  exhibited  to  her  and 
held  in  prospect,  her  efforts  to  obtain  it 
were  influenced  not  merely  by  the  visual 
experience  of  the  desired  object,  but  as  well 
and  in  varying  measure  by  its  nature  or 
quality,  its  amount,  its  location  and  acces- 
sibility, and  in  some  instances  by  her  previ- 
ous experience  in  obtaining  or  attempting  to 
obtain  food  in  more  or  less  similar  experi- 
mental situations.  The  descriptive  story  is 
a  long  one  and  we  may  not  hope  to  deal 
with  it  adequately  and  also  briefly.  The  ob- 
server has  presented  certain  combinations 
of  summary  and  interpretative  statement 
which  justify  quotation. 

In  the  past  twenty-five  years  I  have  become 
familiar  in  one  experimental  connection  or  an- 
other with  the  behavior  of  a  considerable  variety 
of  highly  organized  infrahuman  creatures.  In  no 
one  of  them  have  I  noted  the  definite  relationship 
of  reward  to  attitude  and  effort  which  appeared  in 
Congo.  Three  factors  obviously  affected  the  value 
of  the  reward :  the  nature  and  quality  of  the  food 
offered,  its  amount,  and  its  difficultness  of  access. 
Many  times  I  have  seen  Congo  glance  in  the  direc- 
tion of  much  desired  food  and  refrain  even  from 
moving  toward  or  reaching  for  it  because  it  was 
just  beyond  reach,  or  because  she  was  incapable  of 
using  satisfactorily  the  object  provided  as  instru- 
mental aid.  Often,  too,  she  would  refuse  to  work 
because  she  did  not  at  that  moment  care  for  the 
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particular  sort  of  food  offered.  When  oranf^e  did 
not  provoke  effort,  apple  might;  or  when  that 
failed,  either  sweet  potato  or  banana  almost  cer- 
tainly would.  These  observations  I  can  match  from 
my  study  of  the  other  manlike  apes,  but  the  fol- 
lowing with  much  less  assurance. 

Congo  evidently  was  influenced  in  marked  de- 
gree by  the  quantity  of  food  offered.  Whereas 
half  a  banana  might  command  scant  attention 
and  no  effort,  a  whole  banana  might  stir  her  to 
strenuous  and  prolonged  attempts  to  obtain  it.  As 
from  day  to  day  I  followed  her  behavior  and  its 
development  in  the  experimental  situations  I  be- 
came increasingly  certain  that  in  the  problem  of 
the  relationship  of  attention,  effort,  and  character- 
istics of  response  to  the  nature  of  the  reward,  ob- 
jective, or  incentive,  we  have  an  assemblage  of 
problems  whose  solution  is  important  at  once  for 
our  general  understanding  of  the  behavior  of  ani- 
mals in  experimental  situations  and  for  our  analy- 
sis of  those  types  of  adaptive  behavior  which  in- 
volve ideation.  Is  not  something  akin  to  ideation 
necessary  for  the  sort  of  regulation  of  action  in 
relation  to  quality,  quantity,  and  accessibility  of 
reward  displayed  by  Congo?  It  is  unnecessary  to 
defend  here  the  presentation  of  these  observations 
under  "evidences  of  insight."  I  am  sure  of  the 
considerable  significance  of  the  facts  themselves. 
The  interpretation  is  of  secondary  importance  or, 
if  you  like,  negligible.  (Yerkes,  1927,  pp.  159- 
160.) 

And  also  the  following,  because  it  ex- 
hibits moods  and  other  affective  conditions 
in  certain  of  their  motivational  aspects  and 
relations  and  carries  a  step  further  analysis 
of  gorilla  motivation: 

In  the  day's  work,  as  already  suggested,  ap- 
peared different  and  also  varying  moods.  There 
were  good  and  bad  days  primarily  because  of 
Congo's  condition  of  depression  or  exultation, 
hopefulness  or  the  opposite.  Moods  were  even 
more  in  evidence  than  transient  emotions.  If  I  were 
to  attempt  a  brief  characterization  of  Congo's 
affective  life  I  should  say  that  it  is  one  of  moods 
rather  than  of  feelings  and  emotions  in  the  hu- 
man sense.  In  the  previous  report  attention  was 
given  to  evidences  of  good  and  bad  working  days, 
and  their  relation  to  the  affective  condition  of 
Congo.  During  my  recent  period  of  work  evidence 
of  dependence  of  experimental  results  upon  'moods 
continued  to  accumulate.  Thus,  for  example,  there 
appeared  not  only  pronounced  variations  in  days 
but  also  in  experiments.  Brought  to  a  given  situa- 
tion, Congo  might  go  to  woik  eagerly  or  refuse  to 
attend  to  it.  An  illustration  may  be  taken  from 
the  box  stacking  experiment.  A  large  reward  had 
been  offered  for  effort,  but  Congo,  although  un- 
doubtedly hungry,  behaved  as  though  indifferent 
to  the  food.  She  acted  as  though  she  were  not 


interested,  but  in  so  doing  I  suspect  that  she  mis- 
represented or  disgui.sed  her  true  feeling,  purpose, 
and  intent.  Possibly  this  is  what  is  meant  by  "Har- 
vard indifference" ! 

From  records  for  February  18  the  followinjr  af- 
fective data  bearing  on  motivation  are  taken.  The 
day  was  an  extraordinarily  eventful  one.  Confjo  led 
off  with  a  pronounced  and  unexpected  success  in 
the  pipe  and  rod  and  box  and  pole  experiment, 
and  not  only  did  she  use  the  same  type  of  tool  in 
different  situations,  but  she  also  sought,  as  oppor- 
tunity offered,  to  use  different  objects — sticks, 
straws,  chains,  papers,  cloths — for  the  same  pur- 
pose. Success  seemed  characteristic  of  the  day. 
Brought  to  a  new  problematic  situation,  the  slot 
box  and  stick  experiment,  she  worked  with  eager- 
ness and  definite  indications  of  insight,  and  al- 
though she  failed  to  obtain  the  reward  she  ex- 
hibited prolonged  and  diligent  effort.  Now,  it 
happens  that  the  slot-box  experiment  in  its  origi- 
nal form  was  one  in  which  the  gorilla  succeeded 
initially,  to  her  very  obvious  satisfaction.  Thus 
the  slot  box  itself  had  acquired  certain  affective 
value  and  Congo  came  to  the  new  situation  opti- 
mistically because  of  her  previous  easy  success. 
She  was  misled  in  that  she  failed  to  appreciate 
that  the  problem  presented  by  the  box  had  been 
modified  by  the  narrowing  of  the  slots  and  that 
now  a  stick  or  other  implement  must  be  used  in- 
stead of  her  fingers.  This  behavioral  situation  is 
mentioned  because  of  its  extraordinarily  impor- 
tant bearing  on  the  problem  of  motivation.  The 
matter  deserves  further  consideration. 

Commonly  we  students  of  animal  behavior  as- 
sume that  some  particular  factor  or  condition 
which  we  have  selected  as  incentive  to  effort  or 
achievement  is  actually  the  essential  factor  in 
motivation.  Hunger,  for  example,  escape  from 
close  confinement,  achievement  of  opportunity  to 
play,  are  assumed  to  be  the  controlling  elements. 
Yet  day  after  day  and  in  varied  types  of  experi- 
ment and  under  differing  conditions  in  the  same 
experiment,  I  have  observed  that  my  chosen  incen- 
tive, deriving  from  food  offered  as  reward,  became 
subordinated  to  other  factors  which  I  had  not 
anticipated  and  should  little  have  suspected  of 
being  capable  of  swamping  hunger.  I  could  indeed 
exhibit  instance  after  instance  of  complicated  moti- 
vation in  w^hich  the  factors  are  both  immediate  and 
remote,  deriving  often  from  previous  experiences 
either  in  the  same  problematic  situation  or  in  other 
related  situations.  There  were  many  times  in  which 
my  chosen  incentive  obviously  determined  the  di- 
rection of  Congo's  effort,  but  I  suspect  that  there 
were  quite  as  many  in  which  it  was  of  coordinate 
importance  with  others  or  even  of  minor  signifi- 
cance. Without  careful  analysis  and  attempts  prop- 
erly to  control  motivation  our  ostensibly  quantita- 
tive studies  in  habit-formation  are  almost  certain 
to  yield  misleading  results.  From  my  observations 
with  Congo  and  other  anthropoid  apes,  I  suspect 
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that  a  large  part  of  the  work  on  habit-formation 
in  the  mammaha  is  incapable  of  evaluation  or 
interpretation  because  of  inadequate  descriptions 
of  motivation.  If  there  were  any  semblance  of 
quantitative  description  in  my  accounts  of  the 
adaptive  behavior  of  Congo,  I  should  be  extremely 
doubtful  of  their  value  and  correspondingly  apolo- 
getic. But  as  a  fact  I  have  been  aware,  almost 
from  the  first,  of  the  complicated  nature  of  moti- 
vation in  my  subject  and  have  attempted  to  dis- 
cover factors  and  relations.  I  am  now  wholly 
convinced  that  the  intensive  study  of  motivation 
is  an  essential  preparation  for  reliable  measure- 
ment of  rapidity,  duration,  and  other  aspects  of 
adaptation. 

By  reflection  on  motivation  in  Congo  I  am  re- 
minded of  my  varying  suspicion  that,  on  the  one 
hand,  she  was  naive,  stupid,  or  on  the  other,  unex- 
pectedly deep,  far-sighted,  and  given  to  the  prac- 
tice of  craft  and  cunning.  The  longer  I  observe  her 
and  the  more  intimate  I  become  with  the  nature 
and  conditions  of  her  behavior,  the  more  I  suspect 
that  her  apparent  superficiality  or  stupidity  is 


grossly  misleading.  It  is  her  nature  apparently  to 
act  as  though  somewhat  indifferent  to  situations 
which  would  arouse  the  interest  and  hopeful  ex- 
pectancy of  various  other  types  of  primate.  Not 
only  is  she  silent  where  one  might  expect  vocal 
expressions  of  feeling,  emotion,  or  mood;  she  also 
is  seemingly  stupid  or  inapt  in  situations  which 
the  other  anthropoids  promptly  master.  Is  it  be- 
cause she  cannot  adapt  to  them  or  instead  be- 
cause she  is  motivated  by  a  greater  number  and 
variety  of  factors,  and  especially  by  more  internal 
or  psycho-physiological  factors  than,  for  example, 
the  chimpanzee  or  orang-outan  ?  This  question  may 
not  be  answered  other  than  tentatively  from  my 
data.  Like  the  questions  concerning  the  origin  and 
nature  of  "research"  and  "gambling"-attitudes 
toward  the  seemingly  impossible  (p.  505)  this 
problem  opens  to  one's  imagination  vistas  of  ge- 
netic inquiry  and  description  which  when  once 
definitely  mastered  and  set  forth  in  proper  propor- 
tions and  relations  will  surely  have  extraordinary 
scientific  and  practical  significance.  (Yerkes,  1927a, 
pp.  511-514.) 
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EVIDENCE  is  overwhelming  that  the 
brain  is  the  organ  of  mind  and  of 
behavioral  adaptation  with  insight 
and  foresight,  and  that  certain  of  its  periph- 
eral structures  are  organs  of  sensibility. 
Therefore  it  is  needless  to  defend  presenta- 
tion in  this  volume  of  such  summary  ac- 
count of  the  nervous  system  of  the  gorilla  as 
promises  to  be  helpful  to  the  psychobiolo- 
gist.  That  after  scarcely  more  than  mention- 
ing sources  of  neurological  description  for 
gibbon,  orang-outan,  and  chimpanzee,  we 
should  deal  exceptionally  with  gorilla  de- 
mands explanation.  Our  practical  judgment 
in  this  matter  was  determined  by  the  re- 
putedly superior  resemblance  of  gorilla  to 
man,  voiced  for  example  by  Keith  and  many 
other  morphological  authorities:  "Of  the 
various  existing  anthropoids  there  can  be  no 
doubt  that  the  gorilla  shows  the  greatest 
assemblage  of  human  characters."  (Keith, 
1912a,  p.  737.)  We  reason  that  if  this  be 
true  it  is  peculiarly  important  that  the 
neural  structures  and  functions,  the  behav- 
ior and  mind  of  gorilla  be  studied  inten- 
sively in  comparison  with  those  of  man.  This 
great  task,  including  varied  assemblages  of 
problem,  should  prove  alluring,  sustaining, 
and  endlessly  fascinating  to  scores  of  inves- 
tigators. Doubtless  also  it  will  so  prove  if 
someone  with  constructive  imagination,  pa- 
tience, skill,  and  interpretative  insight  leads 
the  way.  Our  present  obligation  and  privi- 
lege is  to  point  the  important  opportunity 
for  psychobiological  discovery  through  such 
comparative  study  of  gorilla  and  man. 

Historically  interesting  is  Owen's  (1865, 
pp.  36  ff.)  general  description  and  discus- 
sion of  the  significance  of  the  brain  charac- 
ters of  gorilla.  Among  other  important 
points  he  notes  what  is  designated  as  "its 
early  arrest  of  growth"  (p.  37).  Keith 
(1923,  p.  267),  with  much  more  informa- 
tion at  hand,  was  able  to  state  that 


at  birth  the  brain  of  the  baby  gorilla  is  almost 
as  big  as  that  of  the  human  baby;  but  whereas 
the  period  of  rapid  growth  continues  in  the  human 
brain  throughout  infancy,  the  brain  of  the  gorilla 
proceeds  after  birth  at  a  slow  pace. 

The  general  and  comparative  description 
of  the  primate  brain  early  published  bv 
Broca  (1869,  pp.  374-394)  indicates  that 
the  gorilla  brain  was  then  very  imperfectiv 
and  incompletely  known. 

With  this  brief  historical  introduction  we 
refer  the  reader  to  bibliographic  lists  which 
appear  in  Keith  (1896),  Sonntag  (1924), 
and  Tilney  (1928). 

"The  brain  of  man  forms  the  climax  of 
an  ascending  series.  Between  the  stage  rep- 
resented by  the  brain  of  the  marmoset  and 
that  exemplified  by  the  gorilla  a  series 
could  be  chosen  which  would  exemplify 
every  grade  of  evolution."  Thus  wrote  Keith 
in  1926  (p.  491).  At  the  time  even  more 
extended  comparative  study  of  the  primate 
brain  than  he  suggested  was  well  advanced 
under  the  direction  of  Tilney,  to  whose 
original  contribution  we  would  now  turn  for 
the  best  available  general  account  of  the 
characteristics  of  the  gorilla  brain  and  the 
only  serious  attempt  to  utilize  the  facts  of 
structural  and  functional  neurolog}'  to  re- 
veal the  significance  of  the  nervous  svstem 
in  the  life  of  the  organism. 

We  shall  preface  Tilney 's  special  descrip- 
tion of  the  brain  of  gorilla  by  brief  account 
of  the  objective  and  plan  of  his  extensive 
work.  It  was  his  avowed  purpose  to  discover 
the  phylogenv  of  the  human  brain.  There- 
fore in  examining  his  materials  he  attended 
especiallv  to  those  characters  which  either 
because  of  exceptional  stability  or  change 
promised  to  have  evolutional  or  other  ge- 
netic significance. 

For  this  study  in  phylogeny  eleven  types 
of  primate  were  used:  lemur,  tarsius,  mar- 
moset, howling  monkey,  baboon,  macacus, 
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gibbon,  orang-outan,  chimpanzee,  gorilla, 
and  man.  For  convenience  of  comparison 
Tilney  groups  these  several  types  in  four 
categories:  lower  primates,  including  the 
first  four  types;  intermediate  primates,  in- 
cluding baboon,  macacus,  and  gibbon; 
higher  anthropoids,  including  the  three 
manlike  apes;  and  primitive  and  modern 
man. 

For  each  of  these  types  general  descrip- 
tion of  appearance,  mode  of  life,  and  be- 
havior is  followed  by  description  of  those 
structural  characteristics  of  the  brain  which 
the  author  deems  phyletically  significant. 
Attention  is  given  chiefly  to  the  surface 
appearance  of  cerebral  hemispheres,  cere- 
bellum, and  brain  stem,  and  to  the  internal 
features  of  the  latter  as  revealed  by  micro- 
scopic studies  of  sections  at  several  "criti- 
cal levels"  and  the  reconstruction  of  the 
gray  matter  by  the  method  of  Bourne. 

To  facilitate  and  render  more  precise 
comparison  of  various  structures  in  the 
brain  stem,  the  following  measurements 
were  made.  First,  "The  transverse  propor- 
tions of  a  given  structure  were  estimated  in 
relation  to  the  entire  cross  section  by  means 
of  a  planimeter."  From  these  observations 
planimetric  coefficients  were  calculated. 
Second,  observation  of  the  relative  length 
of  each  structure  to  the  entire  length  of  the 
brain  stem  was  used  as  basis  for  calculation 
of  longitudinal  coefficients  (Tilney,  1928, 
I,  xi). 

Basing  his  classification  chiefly  on  the 
structure  of  the  brain  Tilney  ranks  the  an- 
thropoid apes  in  order  of  increasing  resem- 
blance to  man  as  orang-outan,  chimpanzee, 
and  gorilla  (II,  478).  From  his  volumes  we 
have  assembled  in  the  following  table  for 
convenience   of   comparison,   total  brain 


weight  and  weight  for  the  three  principal 
divisions  of  the  brain  in  man,  gorilla,  chim- 
panzee, and  orang-outan.  The  figures  for 
body  weight  we  have  supplied. 

According  to  the  data  of  this  table,  in 
proportion  to  body  weight  the  brain  of 
chimpanzee  is  heavier  than  that  of  gorilla, 
but  it  appears  that  in  the  latter  the  fore- 
brain  is  slightly  heavier  and  the  midbrain 
considerably  lighter  than  in  either  chimpan- 
zee or  orang-outan. 

According  to  our  authority,  the  brain  of 
gorilla  strikingly  resembles  that  of  man  in 
the  appearance  of  the  cerebral  hemispheres. 

Its  general  outline  and  fissural  patterns  are  con- 
spicuously humanoid.  .  .  . 

More  striking  are  the  accessions  to  convolutional 
pattern  and  richness  of  fissural  impression  which 
occur  in  the  frontal  lobe.  This  feature  distinguishes 
the  gorilla  s  brain  from  the  lower  and  intermediate 
primates,  and  gives  it,  at  least  to  superficial  in- 
spection, predominance  over  the  corresponding 
lobe  in  the  orang  and  chimpanzee.  (Tilney,  1928, 

n,  645.) 

All  things  considered,  the  convolutional  and 
fissural  patterns  of  the  human  and  gorilla  brain 
coincide  so  closely  that  were  it  not  for  the  great 
disparity  in  size  between  the  organs  of  these  two 
species,  the  hemispheres  of  the  one  might  be  mis- 
taken for  those  of  the  other. 

With  regard  to  the  cerebellum,  equally  striking 
advances  have  occurred.  The  entire  organ  has 
gained  particularly  in  the  region  of  the  lateral 
lobes,  where  expansion  has  produced  conspicuous 
alterations  in  certain  features  of  its  configuration. 
(II,  652.) 

The  external  appearance  of  the  brain  stem  in 
gorilla  gives  the  impression  of  an  increasing  defini- 
tion in  the  outlines  of  all  important  features.  (II, 
653-654-) 

More  useful  perhaps  than  such  general 
descriptive  comparisons  as  our  space  here 
permits  us  to  reproduce  are  the  planimetric 


BRAIN  WEIGHTS 


Primate                   Body                    Brain  Forebrain  Midbrain  Hindbrain 

type  weight                   weight  index  index  index 

Man  150  lbs.  1100-1500  gms.  86-89%  9>^-i3% 

Gorilla  300  lbs.                 450  gms.  84%  2%  14% 

Chimpanzee  150  lbs.                 350  gms.  83%  5%  12% 

Orang-outan  160  lbs.                  246  gms.  83%  5%  12% 
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coefficients  which  aj)pear  in  the  foliowinf^ 
table  from  Tilney  (II,  1037).  Comparison 
of  these  coefficients  indicates  that  whereas 
on  the  average  the  gorilla  ranks  well  above 
chimpanzee  and  orang-outan,  there  are  no- 
table exceptions  to  this  rule  in  several 
measurements. 

Of  special  interest  in  the  present  connec- 
tion is  Tilney's  critical  comparison  of  struc- 
tures which  have  evolutional  significance  in 
the  brain  stems  of  the  anthropoid  apes  and 
their  relations  to  behavior.  We  shall  en- 
deavor to  summarize  his  summary. 

The  pyramidal  system,  which  we  are  in- 
formed represents  "a  new  adventure  in 
motor  organization"  and  "affords  a  con- 
sistent guide  in  estimating  certain  behav- 
ioral differences  among  the  primates"  (II, 
699),  yields  closely  similar  planimetric 
values  for  each  of  the  great  apes:  chimpan- 
zee .172,  gorilla  .161,  orang-outan  .160. 
The  difference  in  favor  of  the  chimpanzee 
is  in  this  instance  so  considerable  that  Til- 
ney deems  it  worthy  of  remark  and  expla- 
nation. He  argues  in  this  wise  in  favor  of 
the  superiority  of  the  gorilla.  As  contrasted 


with  chimpanzee,  the  gorilla  is  at  a  disad- 
vantage because  of  physical  limitations  due 
to  greater  size  and  awkwardness.  The  orang- 
outan  is  handicapped  by  excessive  length  of 
arm  (II,  702).  In  view  of  the  author's  en- 
deavor to  maintain  his  rank  order  for  the 
great  apes,  it  is  pertinent  to  remark  that  the 
order  of  diminishing  planimetric  coefficient 
for  the  pyramidal  system  is  also  the  order 
of  diminishing  behavioral  adaptivity  as  in- 
dicated by  the  materials  of  the  present  vol- 
ume. 

The  olivary  nucleus,  which  is  supposed  to 
have  to  do  with  regulation  of  simultaneous 
movements  of  eyes,  head,  and  hand,  and  to 
facilitate  acquired  skilled  performances,  is 
considerably  larger  in  gorilla,  .186,  than  in 
chimpanzee,  .174,  or  in  orang-outan,  .172. 
This  is  taken  to  indicate  the  superiority  of 
gorilla,  but  the  author  conservatively  states 
that  whether  the  animal  actually  possesses 
greater  manual  deftness  than  other  anthro- 
poid apes  "must  await  still  further  examina- 
tion bearing  upon  the  comparative  behavior 
of  these  three  primates."  (II,  704.)  Again 
it  is  our  obligation  to  indicate  the  contra- 
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.  190 

.  169 

■  144 

•  079 

.086 

.017 

Inferior  olive  

.226 

.186 

•  174 

•  172 

•  155 

•  125 

.128 

.  120 

.038 

.060 

.042 

Nucleus  dentatus. 

.176 

.  152 

.136 

.  160 

•  134 

.165 

•  155 

.  130 

.077 

.  1 10 

.059 

Nucleus  globosus. 

023 

.0095 

.018 

.015 

.020 

.023 

.014 

.032 

.050 

.032 

•  037 

Red  nucleus  

.  128 

.096 

.086 

.087 

.051 

.060 

.057 

.081 

.044 

.012 

•034 

Superior  cerebellar 
peduncle  

.088 

.047 

.047 

.064 

.063 

.044 

.046 

.036 

.048 

■033 

.032 

Inferior  colliculus. 

.070 

.III 

•132 

131 

.130 

•  155 

•  175 

.182 

.210 

.223 

337 

Superior  colliculus 

.  104 

.  140 

.125 

.124 

•132 

•  173 

.158 

.161 

.154 

.  140 

.230 

Nucleus  of  Goll. .  . 

.064 

.086 

.050 

.048 

•034 

.086 

.076 

•131 

.068 

.041 

.026 

Nucleus   of  Bur- 
dach  

.  100 

.081 

073 

•093 

.068 

.065 

.086 

•113 

.043 

.049 

.029 

Nucleus  of  Deiters. 

.065 

.072 

.077 

.054 

.085 

.060 

.075 

.114 

.077 

.082 

.  180 

Nucleus  of 
Schwalbe  

.075 

.070 

.080 

.055 

.092 

.095 

.087 

.090 

.060 

.045 

.062 
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dictory  nature  of  behavioral  evidence,  for 
as  in  the  case  of  the  pyramidal  system,  the 
results  of  measurements  of  adaptivity  thus 
far  indicate  as  order  of  diminishing  ability 
in  acquisition  of  skilled  performances  and 
in  manual  deftness:  chimpanzee,  gorilla, 
orang-outan. 

The  dorsal  sensory  nuclei  are  considered 
in  their  relation  to  discriminative  sensi- 
bility in  the  extremities.  The  nucleus  of 
Goll,  according  to  both  planimetric  and 
longitudinal  coefficients,  is  much  larger  in 
gorilla  than  in  chimpanzee  and  slightly 
larger  in  the  latter  than  in  orang-outan. 

This  [remarks  the  author]  may  in  part  be  due 
to  the  slight  advantage  which  the  greatest  of  these 
primates  has  in  the  development  of  its  foot,  which 
is  somewhat  better  adapted  to  plantigrade  locomo- 
tion than  that  of  either  the  chimpanzee  or  orang- 
outang. .  .  .  That  locomotion  upon  the  ground 
has  some  bearing  upon  the  expansion  of  the  sen- 
sory areas,  more  particularly  the  tendency  to  as- 
sume the  upright  posture,  is  a  view  which  gains 
some  substantiation  from  the  known  behavioral 
reactions  of  the  Simiidae.  (Tilney,  1928,  II,  706.) 

The  nucleus  of  Burdach,  as  contrasted 
with  that  of  Goll,  yields  largest  planimetric 
coefficient  for  orang-outan,  .093,  while  for 
gorilla  it  is  .081  and  for  chimpanzee,  .073. 
This  suggests  that  the  orang-outan  is  su- 
perior in  "higher  manual  differentiation"  to 
the  gorilla  and  chimpanzee.  "The  apparent 
inconsistencies  of  such  a  view  are  evident 
at  once.  To  maintain  that  the  orang-outang 
has  a  more  highly  differentiated  hand  than 
either  the  gorilla  or  the  chimpanzee  seems 
untenable  by  the  criteria  of  our  present 
knowledge.  Nevertheless,  the  differences  ob- 
tained by  actual  measurements  are  suffi- 
ciently striking  to  make  this  supposition  a 
strong  probability."  (II,  708.)  Once  more 
our  comment  as  psychobiologists  is  that  as 
far  as  we  have  been  able  to  discover  from 
the  literature  and  by  original  observation, 
the  behavior  of  the  great  apes  contradicts 
the  structural  indications. 

For  the  vestibular  nuclei,  which  presum- 
ably have  to  do  with  the  balancing  mecha- 
nism of  the  body,  two  sets  of  coefficients  are 
presented:  the  first  for  Deiters'  area,  and 
the  second  for  the  vestibular  area.  For  both 


the  order  of  diminishing  value  is:  chimpan- 
zee, gorilla,  orang-outan.  Once  more  the 
author  attempts  to  explain  and  to  reconcile 
with  behavioral  evidences  results  which  we 
should  not  have  predicted. 

In  this  development  [Deiters'  nucleus]  the  go- 
rilla is  not  far  behind  its  apparently  better  bal- 
anced confrere;  while  the  orang  shows  what  ap- 
pears to  be  a  real  inferiority  in  the  central  control 
of  its  balancing  mechanism.  It  seems  probable  that 
because  of  its  great  length  of  arm,  this  latter  form 
has  developed  less  of  the  tendencies  essential  to 
terrestrial  locomotion,  while  both  of  the  other  an- 
thropoids have  partially  adapted  themselves  to 
locomotion  upon  the  ground  and  in  some  degree  to 
the  upright  posture.  (Tilney,  1928,  II,  712.) 

We  should  have  expected  the  development 
of  the  neural  control  mechanism  for  bodily 
balance  to  vary  observably  in  relation  to 
arborealness  and  terrestrialness,  but  in  fact 
the  order  of  increasing  magnitude  of  ves- 
tibular nuclei — orang-outan,  gorilla,  chim- 
panzee— agrees  neither  with  that  of  increas- 
ing arborealness — gorilla,  chimpanzee, 
orang-outan — nor  with  that  of  increasing 
terrestrialness,  orang-outan,  chimpanzee, 
gorilla.  Certainly  we  are  far  from  being 
able  to  understand  relationships  of  ob- 
served neural  structure  and  observed  be- 
havior. 

The  cerebellar  nuclei  (dentate  nucleus 
and  red  nucleus)  are  considered  in  relation 
to  coordination  of  movement,  and  especially 
of  the  more  complex  movements  of  the  up- 
per extremities.  The  order  of  decreasing 
rhagnitude  for  the  dentate  nucleus  is: 
orang-outan,  gorilla,  chimpanzee.  But  the 
author  states  that  "these  figures  do  not  give 
a  comprehensive  view  of  the  actual  differ- 
entiation in  this  part  of  the  central  nervous 
system"  (II,  715),  and  in  view  of  various 
other  considerations  infers  that 

if  the  dentate  nucleus  in  man  be  accepted  as 
the  standard  toward  which  the  evolutional  process 
has  been  tending,  it  seems  reasonable  to  assign  to 
the  gorilla  a  position  immediately  below  the  human 
type  and  distinctly  above  the  chimpanzee.  This 
fact  in  conjunction  with  the  high  degree  of  devel- 
opment in  the  lateral  lobes  of  the  cerebellum  im- 
plies that  the  gorilla  stands  first  in  the  group  of 
the  great  anthropoids  in  so  far  as  the  coordinative 
control  of  its  muscles  is  concerned.  (Tilney,  1928, 
II,  716.) 
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The  red  nucleus,  which  we  are  told  pos- 
sesses functional  significance  similar  to  that 
of  the  dentate  nucleus,  supports  the  author's 
claim  for  the  relative  superiority  of  gorilla, 
since  the  order  of  diminishing  magnitude  of 
planimetric,  although  not  of  longitudinal 
coefficients  is:  gorilla,  orang-outan,  chim- 
panzee (II,  718). 

The  author  says  that  few  elements  in  the 
nervous  system  afford  more  convincing  evi- 
dence of  the  evolutional  process  than  the 
pontile  nuclei,  which  have  to  do  with  control 
of  skilled  movements,  and  especially  com- 
plex manual  performances.  This  statement 
is  the  more  interesting  to  the  psychobiolo- 
gist  because  the  morphological  results  are 
difficult  to  reconcile  with  the  behavioral.  In 
magnitude  of  planimetric  and  longitudinal 
coefficients  of  pontile  nuclei  the  great  apes 
rank:  gorilla,  chimpanzee,  orang-outan.  If 
we  had  been  asked  to  rank  them  on  the 
basis  of  acquisition  and  control  of  complex 
manual  activities  we  should  have  suggested 
as  order  of  diminishing  ability:  chimpanzee, 
orang-outan,  gorilla,  thus  placing  the  gorilla 
last  instead  of  first.  On  this  point  Tilney 
says: 

That  the  gorilla,  on  the  basis  of  measurement, 
should  appear  to  be  most  favored  in  this  regard 
seems  to  have  no  convincing  demonstration  in  the 
comparative  behavior  of  these  animals.  The  chim- 
panzee is  but  little  less  highly  specialized  in  its 
skilled  motor  acts  than  the  gorilla,  while  both  of 
these  species  excel  the  orang-outang.  Further  op- 
portunity for  study  of  the  higher  anthropoids  may 
justify  the  impressions  conveyed  by  the  compara- 
tive measurements  of  the  pontile  nuclei  and  ac- 
tually accredit  the  gorilla  with  superiority  in  its 
acquired  motor  performances.  (II,  719.) 

Considered  in  their  relation  to  the  func- 
tions of  sight  and  hearing;  are  the  midbrain 
colliculi,  which  we  are  informed  differ  only 
slightly  in  the  higher  anthropoids.  The  in- 
ferior colliculus  is  smallest  in  gorilla. 

Interpreted  in  the  light  of  functional  signifi- 
cance, this  diminution  in  the  auditory  colliculus 
of  gorilla  suggests  that  all  motor  responses  to  sud- 
den sounds  have  less  of  an  immediate  retlex  quality 
and  more  of  a  deliberative  element  in  their  execu- 
tion. (IL  720-721.) 

The  superior  colliculus,  associated  as  it  is 


with  visual  function,  is  largest  in  gorilla. 
Again  the  author  finds  it  somewhat  diffi- 
cult to  reconcile  structural  and  functional 
findings. 

The  comparison  of  the  superior  colliculus  in 
the  higher  anthropoids  does  not  furnish  as  con- 
vincing evidence  of  the  telencephalization  of  the 
visual  function  as  does  the  inferior  colliculus  with 
reference  to  the  sense  of  hearing.  In  fact,  the 
orang-outang  and  chimpanzee  show  the  greatest 
amount  of  deflorescence  in  this  portion  of  the  mid- 
brain and  indicate  thereby  a  greater  degree  of  dele- 
gation of  function  to  the  visual  cortex  in  the  cere- 
bral hemispheres.  This  places  the  gorilla  at  a  dis- 
tinct disadvantage  in  the  comparative  sense,  fll, 
722.) 

There  follows  reference  to  mode  of  life  in 
its  possible  bearing  on  the  relative  size  and 
development  of  the  midbrain  colliculi. 

Measurement  of  the  oculomotor  decussa- 
tion in  relation  to  binocular  vision  vields  as 
order  of  diminishing  coefficients:  gorilla, 
chimpanzee,  orang-outan  (II,  724).  The 
values  for  gorilla  and  chimpanzee  are 
nearly  the  same,  whereas  that  for  orang- 
outan  is  considerably  less.  Present  knowl- 
edge of  visual  function  would  indicate  either 
parity  of  chimpanzee  and  gorilla  or  the 
superiority  of  the  former. 

We  conclude  this  summarv  of  one  of  the 
most  interesting  and  perplexing  chapters  in 
Tilney's  important  work  by  quoting  his 
final  paragraph : 

Were  it  possible  to  give  in  summary  the  relative 
values  of  the  structural  features  considered  in  this 
comparative  review,  the  place  of  first  importance 
would  undoubtedly  fall  to  the  pontile  nuclei.  Their 
testimony,  as  presented  in  the  great  anthropoids, 
conclusively  demonstrates  a  progressive  develop- 
ment indicative  of  expansions  in  neokinetic  organi- 
zation. To  the  evidence  of  the  pontile  nuclei  and 
the  pyramidal  system  should  be  added  that  of  the 
inferior  olivary  nucleus  whose  increasing  volume 
and  progressive  gain  in  definition  denote  func- 
tional increments  in  essential  accessories  to  neo- 
kinetic development.  Likewise,  the  oculomotor 
decussation,  indicating  as  it  does  the  degree  of 
organization  in  ocular  conjugation  and  binocular 
vision,  adds  its  increasing  advantages  to  the  sum 
of  those  influences  which  develop  in  the  interests 
of  neokinetic  expansion.  The  indispensable  activity 
of  visual  control  for  the  acquisition  and  main- 
tenance of  many  skilled  movements,  contributes 
the  benefits  of  stereoscopic  vision  to  the  direction 
of  finer  manual  manipulations.  And  finally,  the 
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deflorescence  of  the  mesencephaUc  colhcuU,  pro- 
gressively advancing  through  the  primate  order, 
typifies  that  unmistakably  evolutional  process  of 
telencephalization  by  which  functions  originally 
vested  in  lower  segments  of  the  neuraxis  gain  more 
expansible  representation  in  those  higher  levels 
especially  provided  by  the  cortical  regions  of  the 
cerebral  hemispheres.  (II,  725.) 

Partly  because  we  are  not  convinced  that 
Tilney  has  established  the  neokinetic  su- 
periority of  gorilla  as  compared  with  chim- 
panzee and  orang-outan,  but  primarily  to 
suggest  the  great  magnitude  of  the  gulf  be- 
tween gorilla  and  man,  we  quote  as  fol- 
lows from  G.  Elliot  Smith: 

In  comparison  with  the  Apes,  Man  has  an  enor- 
mously enhanced  faculty  of  profiting  by  experi- 
ence, and  of  controlling  the  impulse  to  respond  to 
every  sensory  stimulus  in  his  environment  by  re- 
calling the  consequences  of  such  responses  on  previ- 
ous occasions.  We  may  correlate  these  contrasts  in 
behaviour  with  the  striking  differences  in  the 
cerebral  cortex.  In  the  Ape  the  activity  of  the 
greater  part  of  the  neopallium  is  to  a  large  extent 
controlled  by  impressions  streaming  into  its  various 
parts  from  one  or  other  of  the  sense-organs  or 
other  sensitive  structures  in  the  body.  In  the  course 
of  evolution  of  the  human  brain  there  is  added  to 
this  cortex  of  Man's  Simian  progenitor  a  mass  of 
tissue,  roughly,  about  five  hundred  cubic  centi- 
metres, bigger  than  the  whole  of  the  Gorilla's 
brain ;  and  as  the  sensory  areas  of  the  human  brain 
are  practically  equal  to  those  of  the  Gorilla,  all 
this  enormous  increase  goes  to  swell  the  dimensions 
of  those  parts  of  the  cortex  which  do  not  receive 
sensory  impressions  directly.  These  neopallial  areas 
are  at  least  six  times  as  large  in  the  human  brain 
as  they  are  in  the  Gorilla's.  (Smith,  1912,  p.  594.) 

RECEPTORS  OR  SENSE  ORGANS 

General  and  superficial  accounts  of  the 
conspicuous  receptors  of  gorilla  are  avail- 
able, but  we  have  failed  to  discover  detailed 
descriptions  of  their  gross  anatomy  and 
their  histology.  Among  historical  references 
we  should  note  I.  Geoffroy-Saint-Hilaire 
(1858-61,  pp.  29-30),  with  its  brief  and 
slightly  valuable  account  of  "conformation 
of  the  organs  of  sense."  The  contribution 
offered  by  Broca  (1869,  pp.  326-333)  con- 
tains little  on  the  receptors  of  gorilla,  al- 
though it  offers  an  interesting  comparative 
description  of  the  morphology  of  the  sense 
organs  in  man  and  monkey.  By  Hartmann 
(1885,  p.  208)  the  subject  is  discussed: 


"The  organs  of  the  senses  in  anthropoids 
do  not  present  any  noteworthy  points  of 
difference  from  these  organs  in  man.  I  have 
written,  but  not  yet  published,  a  treatise 
on  the  eyes  of  these  animals,  showing  their 
general  agreement  with  the  conditions  of  the 
human  eye."  And  Keith  (1896,  p.  30), 
whom  we  heretofore  have  relied  upon  for 
valuable  summary  of  anthropoid  literature 
and  serviceable  bibliographies,  disappoint- 
ingly remarks  of  the  organs  of  sense  in  go- 
rilla: "These  are  not  likely  to  show  any 
marked  differences  from  those  of  man;  yet 
it  would  be  well  to  give  them  the  attention 
they  have  not  received."  While  Sonntag 
(1924,  pp.  314  ff.)  summarizes  what  is 
known  of  the  organs  of  touch,  sight,  and 
hearing  in  the  manlike  apes  in  brief  com- 
pass and  with  few  and  relatively  unimpor- 
tant references. 

Our  survey  of  the  literature  convinces  us 
that  neither  the  structures  nor  the  functions 
of  gorilla  receptors  have  comm.anded  serious 
attention.  Presumably  this  is  due  in  part  to 
the  extreme  difficulty  of  obtaining  materials, 
for  the  animals  are  not  only  relatively  rare, 
but  even  captive  specimens  seldom  fall  into 
the  hands  of  investigators  at  such  time  and 
under  such  circumstances  as  to  permit  of 
the  adequate  preparation  of  histological 
materials. 

Among  the  few  contributions  to  knowl- 
edge of  the  neurology  of  gorilla  sense  or- 
gans we  would  especially  note  the  following. 
The  ophthalmoscopic  appearance  of  the 
eye  of  gorilla  as  compared  with  that  of  other 
primates  is  described  by  Johnson  (1897,  pp. 
183  ff.).  As  bearing  on  problems  of  ge- 
netic relation,  evolution,  and  characteristics 
of  gorilla  vision,  the  following  paragraph 
has  obvious  importance: 

We  thus  find  that  we  must  draw  a  broad  dis- 
tinction between  Man  and  Monkeys  as  a  group 
and  the  Lemuroidae.  Man  and  all  the  Monkeys 
and  Marmosets  without  exception  possess  a  mac- 
ula, a  circular  pupil,  and  converge  when  accom- 
modating for  near  objects.  These  characteristics 
are  necessary  for  binocular  vision.  The  Lemuroidae 
have  not  got  binocular  vision  and  therefore  we 
find  all  these  peculiarities  absent.  (P.  186.) 

The  extraordinary  resemblance  of  the  go- 
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rilla  eve  to  that  of  man  is  em{)hasize(l  by 
Heine  (1906,  pp.  612  ff.),  who  infers  from 
structural  conditions  that  this  ape  possesses 
highly  developed  binocular  vision. 

Concerning  the  structure  of  the  organs  of 
hearing,  touch,  and  smell,  we  have  discov- 
ered no  references  worthy  of  mention.  Schla- 
ginhaufen  (1905)  contributes  to  knowledge 
of  organs  of  touch  an  account  of  the  system 
of  ridges  on  the  soles  and  palms  of  gorilla 
and  various  other  primates.  The  organs  of 
taste  are  in  part  described  by  Ehlers  ( 1881 ) 
and  more  recently  by  Stahr  (1906,  pp.  618 
ff.).  By  the  latter  the  tongue  of  the  gorilla 
is  described  as  carrying  taste  buds  similar 
to  those  of  orang-outan,  chimpanzee,  and 
man,  but  differing  somewhat  from  each  in 
frequency  and  pattern  of  arrangement. 
Thus  in  gorilla  the  anterior  papillae  are 
relatively  far  removed  from  the  central 
papilla  (p.  626).  Stahr's  observations  were 
made  on  the  tongue  of  the  Breslau  specimen 
'Tussi."  The  structure  of  the  gorilla  nose 
and  olfactory  organs  is  considered  by  Sey- 
del  (1891). 

After  all  is  said,  we  marvel  at  the  paucity 
of  knowledge  concerning  gorilla  neurology, 
and  especially  concerning  the  organs  of 
sense.  Is  the  situation  better  when  one  con- 
siders behavioral  and  experiential  evidences 
of  the  functioning  of  receptors? 

SENSORY  PROCESSES 
So  little  is  known  about  the  sensibility  and 
the  sensory  reactions  of  gorilla  that  our 
original  intention  of  devoting  a  section  of 
this  chapter  to  each  of  the  known  sense 
modes  had  to  be  abandoned.  Several  gen- 
eral statements  about  the  acuity  of  the  so- 
called  special  senses  appear  in  the  litera- 
ture, but  most  of  them  are  vague,  inferen- 
tial, and  unimportant.  There  is  not  a  single 
scientific  report  on  the  sensory  life  of  go- 
rilla. What  is  definitely  and  precisely  known 
on  the  subject  can  be  indicated  by  a  word — 
nothing.  Strongly  suggested  is  the  exclama- 
tion: Can  the  psvchobiologist  w^ho  is  search- 
ing for  a  field  where  all  knowledge  is  new, 
and  where  historical  background  can  neither 
aid  nor  hinder,  fail  to  be  attracted  I 


Because  thus  the  depth  and  extent  of 
present  ignorance  of  this  subject  may  be 
most  effectively  exhibited  and  our  responsi- 
bility for  the  evaluation  of  contributions 
minimized,  we  shall  as  far  as  practicable  let 
authorities  speak  for  themselves  in  this  ex- 
position of  the  sensory  life  of  the  gorilla. 
The  chronological  ordering  of  materials 
commends  itself,  and  so  also  does  classifica- 
tion by  observer  rather  than  by  mode  of 
sense,  for  it  happens  that  many  authors 
characterize  more  than  one  sense  mode  in  a 
single  sentence. 

In  this  case  history  is  short  and  its  mate- 
rials meager.  We  lack  even  a  seeminglv 
complete  and  approximately  adequate  list 
of  the  modes  of  sense  in  gorilla  as  con- 
trasted with  other  types  of  organism.  Du 
Chaillu,  upon  whom  we  have  previouslv  re- 
lied for  startling  statements  on  whatever 
topic  of  gorilla  life  was  in  point,  here  fails 
us  almost  completely,  for  only  incidentally, 
and  as  it  were  casually,  does  he  mention 
sensibility.  A  typical  instance  is:  "They  are 
difficult  to  approach,  as  their  hearing  is 
acute,  and  they  lose  no  time  in  making 
their  escape.  .  .  (1861,  p.  349.)  Burton 
informs  us  that  certain  circumstances  make 
the  gorilla  "exceedingly  wary  and  keen  of 
eye,  if  not  of  smell.  Even  w^hen  roosting  bv 
night,  it  is  readily  frightened  by  a  footstep; 
and  the  crash  caused  by  the  mighty  bound 
from  branch  to  branch  makes  the  traveler 
think  that  a  tree  has  fallen."  (1876,  I,  248- 
249.)  Amazingly  at  variance  is  this  with 
the  picture  of  gorilla  physique  and  mode  of 
life  presented  by  several  competent  ob- 
servers, for  Burton's  w^ords  provoke  a  pic- 
ture of  a  great  bird,  which,  condor-like, 
when  disturbed,  clumsilv  flaps  from  branch 
to  branch! 

It  will  be  recalled  that  Falkenstein  (1879, 
p.  154)  noted  the  livelv  interest  of  his  cap- 
tive gorilla  in  the  playful  production  of 
sounds  by  pounding,  throwing  things  about, 
or  rattling  them  together.  Assuredly  this 
behavior  has  acoustic  significance,  but  it 
adds  little  to  knowledge  of  the  characteris- 
tics of  the  mode  of  sense  or  of  its  associated 
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reactions.  Typical  of  the  contribution  made 
by  Garner  are  these  sentences: 

The  gorilla  has  good  ears,  good  eyes,  and  is  a 
skillful  bushman.  One  man  walking  through  the 
jungle  will  make  more  noise  than  half  a  dozen 
gorillas.  The  gorilla  can  always  see  and  hear  a 
man  before  he  is  seen  and  heard  by  him.  He  is 
shy,  and  will  not  attack  a  man  unless  he  is  dis- 
turbed by  him.  (1896,  p.  248.) 

Scarcely  qualifying  as  scientific  descrip- 
tion, yet  almost  the  closest  approach  thereto 
discovered  by  us,  is  the  account  given  by 
Grabowsky  of  the  sensory  processes  of  the 
captive  "Pussi": 

The  various  sense  organs  of  our  animal  are  well 
developed.  The  following  often  repeated  observa- 
tion seems  to  prove  extraordinarily  keen  hearing. 
Although  the  animal  had  her  back  turned  to  the 
glass  wall  and  therefore  could  not  see  the  approach 
of  her  keeper,  on  hearing  his  step  amongst  those 
of  the  people  who  came  and  went,  she  would  get 
up  and  without  turning  around  would  go  to  the 
door  of  the  cage  and  await  his  entrance. 

Her  sense  of  vision  seems  to  be  equally  good, 
for  her  behavior  made  it  clear  that  she  recognized 
her  keeper  even  while  he  was  80  to  100  meters 
from  the  Ape  House.  Persons  unknown  to  her 
whom  she  saw  coming  from  the  same  direction 
she  did  not  permit  to  disturb  her  repose. 

The  animal's  sense  of  smell  must  also  be  well 
developed,  for  she  noticed  at  once  any  additional 
material,  although  not  noticeable  to  the  human 
nose,  which  was  concealed  in  her  food,  in  the  form 
of  powder  placed  in  fruit  or  dissolved  in  drinking 
water.  She  would  approach  such  food  mistrust- 
fully after  long  smelling,  and  would  refuse  it  if 
the  flavor  was  an  unfamiliar  one,  especially  if  she 
did  not  like  it.  .  .  . 

The  sense  of  touch  in  our  animal  is  a  very  fine 
one;  she  reacts  to  the  slightest  disturbance.  If  one 
tickles  her,  which  she  only  occasionally  allows 
when  she  is  in  especially  good  spirits,  she  closes  her 
eyes,  lies  on  her  back  and  makes  little  grunting 
sounds.  (1904,  pp.  255-257.) 

Certain  evidences  of  keenness  of  sight, 
hearing,  or  possibly  smell,  for  they  are  not 
observationally  differentiated,  are  cited  by 
Sokolowsky  (1908,  pp.  36-37)  in  captive 
gorillas.  On  the  authority  of  Zenker,  Soko- 
lowsky (1908,  p.  32)  thus  characterizes  the 
sensory  acuity  of  the  gorilla:  "He  sees  very 
well,  hears  still  better  and  scents  excel- 
lently." 

Our  interest  is  piqued  by  the  inference  of 


von  Oertzen,  as  expressed  below,  that  forest 
habitat  is  less  favorable  to  the  development 
or  evolution  of  the  senses  than  is  that  of  the 
plain,  and  we  wish  he  had  discussed  the 
matter  further  with  presentation  of  evi- 
dences and  arguments.  Our  author  remarks: 

Sight  and  hearing  are  well  developed  in  the 
gorilla,  but  as  a  dweller  in  the  forest  these  senses 
could  not  develop  to  such  completeness  as  in  the 
apes  dwelling  on  the  Steppes.  Also  the  sense  of 
smell  does  not  seem  to  be  very  great ;  but  in  one 
specimen  caught  one  could  see  that  he  first  put 
everything  to  his  nose  before  eating  it.  This 
animal  seems  to  be  especially  sensitive  to  good- 
smelling  things,  for  he  has  a  preference  for  rose 
leaves  and  pomade,  which  he  eats  as  delicacies 
when  he  has  a  choice.  (Von  Oertzen,  1913,  pp.  7-8.) 

The  only  mention  of  aspects  of  develop- 
ment of  sensory  processes  in  the  individual 
(ontogeny)  is  found  in  Reichenow,  who  as 
previously  quoted  (p.  449),  states  that 
a  male  infant  reacted  to  strange  sounds  at 
three  and  one-half  weeks  and  at  eight  weeks 
fixated  and  followed  a  moving  object  visu- 
ally. In  the  third  month  he  would  reach  for 
the  nursing  bottle,  and  when  seven  months 
old  he  could  distinguish  persons. 

We  come  now  to  observations  on  the 
mountain  gorilla  as  contrasted  with  low- 
land forms.  They  are  few,  but  have  the 
advantage  of  being  in  part  naturalistic  and 
in  part  based  upon  observations  incidental 
to  an  experimental  study  of  problems  of 
behavioral  adaptation.  We  present  first  the 
opinions  of  the  hunter  Barns,  who  says: 
"Neither  their  sense  of  smell,  their  hearing, 
nor  their  sight  seems  strongly  developed" 
(1923,  p.  132).  Because  this  statement  is  so 
oddly  at  variance  with  those  previously 
cited  or  quoted  for  the  lowland  varieties  of 
gorilla,  one  wonders  whether  species  or  va- 
rietal difference  in  acuity  of  sense  is  indi- 
cated, or  whether  instead  it  is  merely  a 
matter  of  difference  among  authors  in  the 
usage  of  terms.  That  the  suggestion  of  rela- 
tivity is  in  point  may  be  inferred  from  the 
further  observations  of  Barns:  "By  com- 
parison, gorilla  hunting  is  an  easy  task  to 
the  pursuit  of  the  cunning  chimpanzi,  for 
the  latter  has  all  those  attributes — quick 
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liraring,  ^ood  nose,  keen  sh^hi,  and  a  gen- 
eral monkey  alertness — which  its  clumsy 
cousin  lacks."  (1923,  p.  147.) 

Aside  from  Barns's  statement,  there  is  no 
suggestion  in  the  literature  that  the  moun- 
tain gorilla  differs  in  sense  mode  or  acuity 
from  its  lowland  kindred.  The  natural  in- 
ference is  that  the  contrast  pointed  in  the 
last  quotation  as  between  mountain  gorilla 
and  chimpanzee  holds  also  but  not  mark- 
edly for  the  lowland  and  mountain  gorillas, 
since  the  latter  tends  evidently  to  be  more 
terrestrial  in  its  habits  and  is  if  anything 
heavier  in  build,  slower  in  movement,  and 
more  clumsy  than  the  West  African  forms. 

The  information  relative  to  sensory  proc- 
esses mentioned  above  as  incidental  to  an 
experimental  inquiry  is  supplied  by  Yerkes 
in  his  contribution  The  Mind  of  a  Gorilla, 
pertinent  paragraphs  of  which  follow: 

Definite  experimental  study  of  Congo's  sensory 
and  perceptual  equipment  was  not  attempted,  but 
nevertheless  a  great  many  of  the  observations  in 
connection  with  experimental  situations  or  inci- 
dental to  them  and  to  my  care  and  handling  of 
Congo,  threw  valuable  light  on  receptivity  and 
perceptual  status.  My  descriptive  statements  must 
be  made  with  extreme  reserve,  however,  for  they 
are  generalizations  from  a  short  acquaintance  with 
Congo  and  are  rather  in  the  nature  of  impressions 
tentatively  advanced  than  of  scientifically  accurate 
assertions. 

With  this  sweeping  apology  I  should  say  that  the 
visual  receptivity  of  Congo  seems  to  be  comparable 
with  our  own.  Lacking  measures  of  acuity  I  may 
not  venture  on  further  comparison.  Her  use  of  vi- 
sion seems  to  be  highly  effective.  I  have  no  indica- 
tions whatever  of  the  nature  and  development  of 
color  vision,  but  I  gained  the  very  definite  impres- 
sion that  vision  is  the  dominant  sense  in  Congo's 
Hfe. 

As  my  work  progressed  it  became  clear  that  the 
animal's  visual  configurations  are  more  or  less 
radically  different  from  our  own.  This  appeared, 
for  example,  in  her  manipulation  of  such  objects 
as  the  stick  and  the  box.  But  always  in  such  in- 
stances my  knowledge  remained  inadequate  be- 
cause I  failed  to  analyze  the  factors  of  motor  ad- 
justment or  motor  coordination.  Perhaps  Congo's 
failure  to  use  the  stick  definitely  and  appropri- 
ately as  a  tool  was  due  more  largely  to  lack  of  the 
necessary  visual-motor  coordination  than  to  the 
nature  of  visual  perception.  This  idea,  however, 
would  not  seem  to  apply  to  the  same  extent  when 
the  animal  placed  a  rectangular  box  on  the  corner 


of  one  edge  in  order  to  achieve  the  nearest  ap- 
proach to  suspended  food;  or  when  instead  she 
lifted  the  box  toward  the  food  and  holding  it  in 
mid-air  tried  to  climb  upon  it.  Such  instances  of 
peculiarity  of  visual  configuration  might  be  multi- 
plied indefinite])  . 

It  is  the  careful,  detailed,  analytic  study  of  just 
such  performances  on  the  part  of  our  animal  sub- 
jects that  may  be  expected  to  qualify  us  properly 
as  experimenters  and  enable  us  increasingly  to  de- 
vise and  create  experimental  situations  suitable  to 
their  sensory-perceptual  equipment,  and  calculated 
to  exhibit  on  the  one  hand  the  animal's  capacity 
for  adaptation  and  on  the  other  the  modifiability 
or  transformability  of  sensory  configurations.  It  is 
increasingly  clear  to  the  writer,  from  his  study  of 
Congo,  that  the  results  of  a  considerable  proportion 
of  the  presumably  important  studies  of  methods  of 
learning,  adaptive  capacity,  habit-formation,  etc., 
in  animals  are  determined  in  the  main  by  the  in- 
tellectual equipment,  experience,  pre-suppositions. 
and  prejudices,  and  above  all,  the  types  of  per- 
ceptual configuration  of  the  experimenter.  The 
experiment  may  be  a  human  masterpiece,  but  as 
likely  as  not  it  is  so  contrived  as  to  give  the  ani- 
mal meager  opportunity  to  utilize  its  peculiar 
adaptive  or  expressive  capacities.  We  need,  in  my 
opinion,  general  famiharity  with  our  animal  sub- 
jects and  a  sympathetic  understanding  of  them, 
before  we  even  attempt  to  design  crucial  experi- 
ments to  test  their  abilities. 

Of  hearing  and  auditory  perception  in  Congo  I 
can  say  little.  She  seemed  to  be  as  keenly  aware  of 
the  sounds  in  our  common  environment  as  was  I; 
at  least  as  alert  in  detecting  novel  or  unexpected 
sounds,  and  in  general  interested  in  the  world  of 
sounds  and  continuously  ready  to  utilize  them  to 
her  advantage.  No  experiments  on  acuity  or  range 
of  hearing  or  any  aspects  of  auditory  perception 
were  made,  but  I  took  considerable  pains  to  record 
the  various  forms  of  vocal  expression  of  the  young 
gorilla,  and  my  natural  inference  from  the  nature 
and  variety  of  these  sounds  is  that  Congo  has  a 
sense  of  hearing  which  is  comparable  in  its  devel- 
opment with  her  sense  of  sight. 

The  senses  of  taste  and  smell  were  commonly 
called  into  service  by  new  or  novel  objects  whose 
possible  food  value  was  to  be  tested.  Visual  inspec- 
tion seldom  convinced  Congo  that  an  unfamiHar 
object  might  not  be  eaten.  If  accessible,  it  was 
promptly  carried  to  the  nose  or  mouth,  usually 
both.  The  few  tests  of  olfactory  sensitivity  which 
I  carried  out  had  slight  value.  I  discovered  that 
Congo  quickly  noticed  unusual  odors,  but  that  the 
familiar  odors  of  foods,  as  for  example  a  banana, 
would  cause  her  to  ignore  any  strange  odor  which 
was  not  positively  disagreeable.  On  the  other  hand 
she  was  quick  to  detect  disagreeable,  penetrating, 
or  irritating  odors  and  to  form  associations  which 
enabled  her  to  avoid  them.  One  demonstration  of 
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this  was  in  connection  with  tear  gas  which  quite 
evidently  irritated  her  nose  even  at  a  distance  of 
several  feet.  (Yerkes,  1927,  pp.  136-138.) 

Because  no  other  mode  of  sense  is  defi- 
nitely known  in  the  gorilla,  mention  has 
been  made  of  only  the  five  universally 
known  primate  senses:  sight,  hearing, 
touch,  taste,  and  smell.  Probably  intensive 
research  would  double  or  treble  this  num- 
ber, but  in  the  absence  of  the  knowledge 
which  might  thus  be  obtained  there  is  abso- 
lutely no  scientifically  satisfactory  basis  for 


comparison  of  the  sensory  life  with  that  of 
man  or  of  any  other  mammal.  To  enumer- 
ate problems  of  sense  psychology  or  physi- 
ology which  might  well  be  undertaken  with 
gorilla  as  subject  would  be  discouraging  and 
also  futile,  since  the  list  would  necessarily 
be  all-inclusive.  It  is  especially  important 
that  this  field  of  anthropoid  research  be 
cultivated,  because  so  many  psychobiologi- 
cal  phenomena  are  dependent  upon  or  inti- 
mately related  to  sensory  and  perceptual 
processes. 


CHAPTER  FORTY 


OBSERVATIONAL  ABILITY  AND  PERCEPTUAL  PROCESSES 

IN  GORILLA 


AS  we  have  failed  to  discover  other 
/\  relevant  literature  the  following 
1  \  contribution  to  knowledge  of  the 
characteristics  of  observational  ability  in 
the  gorilla  is  based  wholly  on  our  own  work. 
Perceptual  processes,  it  seems,  have  been 
as  conspicuously  neglected  by  scientific  ob- 
servers as  have  the  senses.  What  little  we 
have  discovered  relative  to  attention,  in- 
terest, perceptual  processes  and  their  con- 
figurational  products,  is  in  the  nature  of 
by-product  of  our  experimental  study  of 
modes  of  behavioral  adaptation  in  the 
mountain  gorilla  Congo.  We  presume  to 
offer  this  information  in  its  fragmentariness 
and  indefiniteness  solely  because  it  is  all, 
and  therefore  the  best,  that  is  available. 

Attention  in  Congo,  as  in  the  chimpanzee  and 
orang-utan,  is  very  definitely  directed,  concen- 
trated, or  intense,  and  can  be  observed  to  cover 
rather  systematically  the  total  experimental  situa- 
tion. It  often  makes  the  observer  feel  that  the  ani- 
mal is  calmly  and  deliberately,  as  well  as  thor- 
oughly, taking  in  or  sizing  up  the  situation,  and 
that  in  accordance  with  the  result  of  this  sensory 
examination,  action  will  be  directed  or  inhibited. 
It  is  this  sort  of  examination  or  survey  which 
leads  sometimes  to  deliberate  abandonment  of  the 
problem,  and  again  to  persistent  effort.  In  the 
midst  of  such  effort,  and  especially  if  success  seems 
not  to  be  approaching,  Congo  occasionally  would 
pause  and  seemingly  meditate  or  reflect.  I  have 
noticed  pauses  in  response  to  visual  and  auditory 
stimuli;  but  quite  as  often  there  seemed  to  be  no 
external  cause  apart  from  the  immediate  experi- 
mental situation,  and  one  can  but  suspect  that 
neural  activity  of  the  utmost  significance  for  adap- 
tive behavior  is  going  on.  In  previous  descriptions 
of  the  behavior  of  the  manlike  apes  these  pauses, 
suggestive  of  our  own  interruptions  in  work  for 
reflection,  have  been  described.  They  deserve  care- 
ful attention  in  our  experimental  situations,  more 
accurate  description  than  we  have  at  present,  and 
intensive  analytical  study  in  order  that  we  may 
discover  the  sequence  of  psycho-biological  events. 
(Yerkes,  1927,  pp.  161-162.) 

Examples  of  sustained  attention  and  ac- 


tive inspection  of  situations  are  supplied  by 
several  of  our  experiments,  of  which  we  cite 
the  following.  First,  the  problematic  situa- 
tion, which  as  condition  of  success  required 
the  unwinding  of  a  chain  which  had  been 
placed  on  a  tree  trunk.  The  subject  ex- 
hibited from  the  first  lively  interest  and 
adaptive  response  to  visual  perception  of 
the  complex  and  continuously  varying  rela- 
tions of  the  chain  to  the  tree.  As  the  solu- 
tion of  the  problem  proceeded, 

the  outstanding  features  of  her  performance 
were  pauses  and  obvious  visual  inspection  of  the 
relation  of  the  chain  to  the  tree,  especially  when 
she  made  a  mistake.  Usually  she  saw  what  should 
be  done,  but  often  her  movements  tended  to  get 
ahead  of  her  visual  observation  and  she  was  com- 
pelled to  retrace  her  steps  and  by  actually  pulling 
on  the  chain  with  her  hand  test  its  freedom  of 
motion  and  discover  anew  the  direction  which  she 
should  take.  (1927a,  p.  447.) 

Again,  in  experiment  which  demanded 
the  use  of  a  stick  to  obtain  food  from  a 
slotted  box,  the  animal  exhibited  extraordi- 
nary interest,  persistence,  and  concentration 
of  attention.  Yet  these,  under  certain  unfa- 
vorable conditions,  suddenlv  gave  place  to 
"discouragement,  coupled  with  pronounced 
impatience.  .  .  .  She  gave  relatively  little 
attention  to  the  problem  and  spent  much  of 
her  time  in  beating  her  chest  or  endeavoring 
to  escape  from  the  situation.''  (1927a.  p. 
430.) 

In  types  of  situation  which  demanded  the 
use  of  boxes,  opportunitv  appeared  for  ob- 
servation of  various  features  of  perceptual 
activity.  In  one  problem  a  box  of  markedly 
differing  dimensions  had  to  be  used  in  a 
particular  orientation  and  location.  This  of 
course  involved  behavioral  adjustment  to 
perception  of  the  size  and  shape  of  the  box 
and  of  its  relationship  to  a  suspended  ob- 
ject which  could  be  reached  only  when  the 
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box  was  placed  in  a  certain  way.  Our  de- 
scription relates  that: 

When  brought  to  the  experiment  [repetition 
after  interval  of  a  year]  she  at  once  ran  to  the 
box,  carried  it  almost  to  center,  and  tried  to  set  it 
on  end.  It  tipped  over,  and  as  it  lay  on  one  side 
she  mounted  it  and  reached  for  the  bag  with  both 
hands,  but  missed  it  by  two  or  three  inches.  With- 
out stopping  for  a  second  attempt  she  scrambled 
to  the  ground,  promptly  set  the  box  on  end, 
mounted  it  with  ease,  and  on  the  first  attempt 
readily  reached  and  secured  her  reward.  The  time 
required  for  success  was  about  forty-five  seconds. 

Congo's  eagerness  for  this  experiment  when  she 
first  saw  the  situation  and  was  given  opportunity 
to  go  to  work  was  remarkable.  Evidently  she  knew 
that  she  could  succeed  and  was  pleased. 

There  can  be  no  doubt  about  the  gorilla's  ap- 
preciation of  the  greatest  as  contrasted  with  the 
other  dimensions  of  the  box  and  her  ability  to 
utilize  visual  data  in  properly  relating  the  box  as 
implement  to  the  food  to  be  reached.  Not  only  did 
this  experiment  in  repetition  yield  success,  but  the 
performances  described  above  are  markedly  bet- 
ter than  those  observed  a  year  earlier.  (1927a,  pp. 
463-464.) 

Observational  limitations  or  inadequacies 
of  motor  adjustment  to  visual  configura- 
tions are  apparent  in  many  of  our  experi- 
ments and  especially  worthy  of  attention, 
for  some  of  the  shortcomings  or  failures 
which  appeared  were  quite  as  illuminating 
as  the  successes.  Congo,  for  instance,  after 
having,  with  assistance  from  the  experi- 
menter and  persistent  crude,  slowly  im- 
proving endeavor,  learned  to  use  a  stick  as 
an  implement  in  certain  very  simple  situa- 
tions, for  a  long  time  failed  to  dissociate 
the  stick  from  its  immediate  and  particular 
configuration.  We  have  thus  described  her 
behavior: 

Finally,  in  commenting  on  Congo's  various  per- 
formances in  these  five  repetitions  of  the  platform 
and  stick  experiment,  it  may  be  confidently  stated 
that  she  is  approaching  a  behavioral  condition  in 
which  if  a  stick  or  similar  functional  object  is  re- 
quired, she  will  definitely  search  for  it.  Indications 
of  this  adaptive  attitude  or  condition  are  suffi- 
ciently numerous  to  be  impressive,  although  they 
are  by  no  means  so  definite  as  in  the  chimpanzee. 
From  her  behavior  in  this  experiment  it  may  be 
asserted  that  although  she  is  on  the  alert  for  any- 
thing that  can  be  used  to  reach  with,  she  does  not 
when  faced  with  a  familiar  need  make  continuous 


systematic  search  of  the  cage  for  sticks  or  other 
possible  implements.  Instead,  her  observational 
efforts  are  rather  casual  and  sporadic,  and  her 
successes,  even  if  imaginally  conditioned,  appear 
to  be  in  considerable  measure  happy  accidents. 
(1927a,  p.  409.) 

An  interesting  stage  in  the  adaptation  of 
behavior  to  a  novel  perceptual  experience  is 
afforded  by  an  experiment  in  which  the  stick 
to  be  used  as  implement  was  placed  on  the 
subject's  side  of  a  grill  constituted  by  verti- 
cal iron  bars.  As  the  object  to  be  obtained 
by  means  of  the  stick  was  on  the  opposite 
side  of  the  grill  it  was  necessary  that  the 
animal  so  orient  the  stick  that  it  could  be 
pushed  through  between  the  rods  and  there- 
upon used. 

In  her  first  effort  she  placed  it  lengthwise  against 
the  grill  and  pressed  against  it.  When  she  put  it 
down  it  chanced  to  rest  with  one  end  on  the  lower 
end  of  the  grill  and  projecting  through  some  six 
inches.  A  moment  later  she  noticed  the  end  of  the 
stick  on  the  outside  of  the  grill  and  immediately 
pushed  it  all  the  way  through  and  used  it  as  a  tool. 
That  she  had  something  corresponding  to  the  idea 
of  getting  the  stick  to  the  opposite  side  of  the  grill 
is  conceivable,  but  appearances  did  not  convince 
me  that  her  actual  success  was  other  than  a  happy 
accident.  She  seemed  surprised  when  the  stick 
went  through  and  suddenly  became  available  in  its 
customary  relation  to  the  food. 

In  my  notes  on  this  day's  work  I  find  the  fol- 
lowing reflections :  I  suspect  that  slight  changes 
in  the  stick  itself,  its  relative  position,  etc.,  may 
suffice  to  upset  Congo's  adaptation.  The  matter 
certainly  should  be  thoroughly  tested.  The  more  I 
observe  her,  the  more  evidence  I  see  that  she  is 
perceptually,  and  presumably  ideationally  also,  in 
the  status  of  an  infant.  Sensory  interrelations  ap- 
pear to  be  meager  and  manual  adjustments  and 
coordinations  often  are  lacking  where  I  should 
have  expected  them.  Yet  the  animal  must  be  four 
to  five  years  old.  ...  It  does  not  seem  probable 
that  the  gorilla  develops  less  rapidly  than  does 
man.  Thus  far  she  has  failed  entirely  to  dissociate 
the  stick  as  a  tool  from  its  immediate  setting.  It 
possesses  its  experiential  value  solely  because  of 
and  in  connection  with  the  whole  of  which  it  is  an 
essential  part.  Is  dissociation  possible?  And  will 
Congo  presently  come  to  use  sticks  as  tools  irre- 
spective of  their  surroundings?  (1927,  pp.  54-5S-) 

The  answer  to  the  last  question  is  that 
the  gorilla  did  finally  act  as  though  the 
stick  were  dissociated  from  its  particular 
setting.  Often,  however,  the  dissociation 
seemed  incomplete,  transient,  or  variable. 
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Presumal)lv  with  prolonged  practice  these 
inadequacies  of  adjustment  would  have  dis- 
appeared. Our  experience  clearly  indicates, 
however,  that  for  this  particular  subject  the 
use  of  a  given  object  as  instrument  and  its 
complete  dissociation  from  the  particular 
situation  in  which  it  was  originally  em- 
ployed are  with  difficulty  attained. 

Yet  another  variety  of  perceptual  limi- 
tation is  exhibited  by  an  experiment  in 
which  the  situation  was  complicated  by 
the  combining  of  two  sets  of  apparatus, 
either  of  which  when  alone  Congo  could 
operate  successfully.  They  are  designated  as 
the  box  and  pole  and  the  pipe  and  rod.  In 
the  former  food  could  be  obtained  by  using 
the  pole  to  push  it  out  of  a  long  box,  and 
in  the  latter  by  using  the  rod  to  push  it  out 
of  a  pipe.  The  pole  could  be  used  only  in 
the  box,  whereas  the  rod  could  be  used  in 
either  pipe  or  box.  When  the  experiments 
were  combined  Congo  failed  to  discriminate 
between  pole  and  rod  and  to  associate  each 
wath  its  appropriate  food  container.  The 
experiment  was  arranged  to  test  Congo's 
discriminative  ability  and  to  exhibit  effects 
of  her  previous  training  in  the  two  differ- 
ently set,  although  essentially  similar,  prob- 
lems. The  initial  result  of  the  complication 
was  confusion,  and  although  the  subject  in 
the  course  of  fifteen  minutes'  work  obtained 
the  food  from  both  box  and  pipe,  her  adap- 
tation was  strikingly  slow  and  uncertain, 
considering  the  amount  of  practice  in  the 
separate  experiments  and  the  degree  of  pro- 
ficiency achieved.  Our  description  of  the 
observation  concludes  with: 

Nevertheless,  I  believe  that  the  results  of  this 
complication  experiment  are  entirely  fair  to  her 
mentality  and  indicative  of  her  present  ability  in 
meeting  problems.  That  she  should  have  confused 
pole  with  rod  initially  and  used  them  in  their  in- 
appropriate relations  and  unusual  associations  sur- 
prised the  observer.  It  is  natural  to  suppose  that 
the  rod  should  be  preferred  to  the  pole  because 
smaller  and  more  easily  handled;  so  probably  it 
would  have  been  used  immediately  in  the  pipe  had 
it  not  been  hidden  from  view  within  the  box. 
(1927a,  p.  425.) 

Additional  evidence  of  difficulties  in  ad- 
justment of  acts  to  perceptual  data  is  pro- 


vided by  certain  experiments  in  which  the 
manipulation  of  simple  mechanisms  was  re- 
quired. It  was  only  after  prolonged  effort 
and  the  assistance  of  the  experimenter  that 
the  gorilla  finally  learned  to  remove  an  open 
padlock  and  a  spring  snap  from  their  hasps. 
The  history  of  afla[)tation  seemed  to  indi- 
cate perceptual  inadequacy.  So  important  in 
our  judgment  is  the  evidence  of  peculiar 
limitations  of  mechanical  ability  in  the  go- 
rilla that  we  extend  our  exposition  by  quo- 
tation: 

She  worked  steadily,  using  the  knuckles  of  both 
hands  to  push  the  lock  about  on  the  face  of  the 
box.  Evidently  she  noticed  the  relation  of  the  lock 
stem  to  the  staple,  for  her  interest  and  activity 
obviously  increased  when  the  stem  was  nearlv 
free  from  the  staple.  Thus  by  continuous  manipu- 
lation of  the  lock  she  succeeded  in  removing  it 
from  the  staple  in  forty-nine  seconds.  .  .  . 

Thus  finally,  after  prolonged  opportunity  during 
the  winter  of  1926  and  several  trials  a  year  later. 
Congo  learned  to  manipulate  successfully  the  open 
lock  in  a  kind  of  problematic  situation  which  for 
the  chimpanzee  is  very  easy  of  mastery.  But 
whereas  this  ape  grasps  the  lock  with  its  hand  and 
removes  it  directly,  deftly,  and  with  apparent  ap- 
preciation of  its  relation  to  the  staple,  the  gorilla 
succeeded  by  means  of  random  manipulation 
which  is  best  described  by  the  word  fumbling.  In 
less  time  than  it  required  for  Congo  to  learn  to 
manipulate  the  open  lock,  an  average  specimen  of 
chimpanzee  would,  I  believe,  learn  to  use  a  lock 
and  key,  so  great  is  the  difference  between  these 
anthropoids  in  mechanical  aptitude  and  accom- 
panying versatility  and  manual  dexterity.  (  192  73-< 
P-  452.) 

In  general,  Congo's  attitude  toward  prob- 
lematic situations 

varied  more  markedly  with  the  nature  of  the 
problem  and  its  relation  to  her  adaptive  ability 
or  expectation  of  success  than  with  the  hour  or  the 
length  of  time  she  had  been  working.  In  a  newly 
presented  experiment  she  usually  w^orked  most 
energetically  and  determinedly  at  the  beginning  of 
the  trial,  and  if  success  was  not  achieved  or 
clearly  approached  she  tended  after  a  few  minutes 
to  abandon  her  attempts,  either  temporarily  and 
for  a  rest  interval  or  for  the  remainder  of  the 
fixed  period  of  observation.  Not  rarely,  however, 
even  after  some  minutes  of  inattention  to  her  task, 
she  would  return  to  it  with  energy  and  evident 
determination  and  hopefulness.  (1927a,  p.  391.) 

Tvpical  examples  of  sudden  and  extreme 
change  of  attitude  are  the  following.  In  one 
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of  the  experiments  a  food-containing  milk 
bottle  could  under  certain  conditions  be 
moved  toward  the  open  end  of  a  box.  This 
is  what  happened  when  Congo  discovered 
the  fact. 

Presently  she  happened  to  move  it  toward  the 
open  end  of  the  box.  Instantly  she  perceived  her 
advantage,  gave  a  growl  of  surprised  interest,  ran 
to  the  open  end  and  looked  in.  Then  she  ran  to 
slot  2  and  reaching  in  was  able  to  touch  the  bot- 
tle and  to  push  it  still  farther  toward  the  opening 
of  the  box.  Once  more  returning  to  the  opening 
she  reached  in  and  obtained  the  bottle.  .  .  . 

Congo's  change  of  attitude  when  she  discovered 
that  she  could  push  the  bottle  toward  the  opening 
was  impressive  and  significant.  The  sound  which 
she  made  was  unusual  and  her  eagerness  as  she  ran 
to  the  open  end  of  the  box,  and  thence  to  slot  2 
to  push  the  bottle  still  farther,  were  clearly  enough 
indicative  of  her  awareness  of  approaching  suc- 
cess. (1927a,  p.  427.) 

And  this  behavior  was  exhibited  in  the 
spring-snap  experiment,  after  Congo  in 
many  trials  had  failed  entirely  to  master 
the  mechanism: 

Apparently  she  was  quite  ready  for  something 
to  do.  I  let  her  see  me  place  a  large  orange  in  the 
box  and  then  proceeded  to  demonstrate  the  re- 
moval of  the  snap  as  usual.  When  the  mechanism 
was  presented  to  her  for  work  she  began  instantly 
and  for  four  minutes  labored  almost  continuously. 
She  poked  at  the  snap,  turned,  twisted,  and  pulled 
it;  only  once  did  she  go  away  and  then  for  but  a 
moment.  Once  I  heard  the  spring  bolt  of  the  snap 
click;  a  second  later  again,  and  in  the  next  two 
minutes  I  heard  it  several  times.  She  was  working 
with  extreme  concentration,  intense  interest,  and 
apparently  with  approaching  localization  of  at- 
tack on  the  spring  bolt.  As  I  watched  her  fumble 
with  the  snap  I  wondered  what  she  would  do  if 
the  mechanism  were  two  or  three  times  as  large, 
and  therefore  easier  of  manipulation  with  her 
short,  thick  fingers.  In  my  notes  on  these  observa- 
tions I  commented :  "Why  this  great  accession  of 
interest  in  an  experiment  which  at  various  times 
in  the  past  fortnight  she  has  virtually  given  up? 
Is  it  the  cloudy  day,  with  somewhat  lower  tem- 
perature, coupled  with  higher  humidity  and  pos- 
sibly a  more  stimulating  atmosphere?  Hunger  cer- 
tainly does  not  account  for  her  unusual  interest 
and  activity."  Previously  she  had  succeeded,  to  my 
great  surprise,  in  the  wound  chain  experiment  and 
had  received  her  entire  breakfast  as  reward.  She 
had  then  spent  an  hour  in  her  cage  without  atten- 
tion from  the  experimenter.  Possibly  this,  com- 
bined with  her  unwonted  success  in  the  wound 
chain  experiment  and  the  lure  of  the  large  orange, 


conditioned  her  favorably  for  the  spring  snap 
problem.  Still  I  am  puzzled,  for  I  had  no  reason  to 
expect  other  than  the  usual  futile  fumbling  ac- 
tivity; and  whereas  previously  I  have  felt  reason- 
ably certain  that  success  in  removing  the  snap 
was  almost  entirely  accidental,  I  am  now  warned 
by  the  cHcking  of  the  spring  bolt  that  the  mecha- 
nism is  being  attacked  in  a  manner  which  prom- 
ises early  success.  (1927a,  p.  455.) 

ATTITUDE,  INHIBITION,  AND 
FACILITATION 

More  important  by  far  than  the  nature  of 
Congo's  observational  ability  or  her  facility 
in  adjusting  manual  operations  to  the  spring 
snap  is  her  affective  attitude  toward  the 
problematic  situation,  for  it  seems  that, 
given  hopefulness  or  expectation  of  success, 
observational  limitations,  clumsiness  of 
movement,  failure  of  insight,  may  be  over- 
come and  success  achieved,  whereas  in  the 
absence  of  "optimism,"  failure  is  inevitable. 

We  would  further  indicate  the  nature 
and  significance  of  attitude  toward  experi- 
ments by  citing  our  experience  in  the  box- 
stacking  problems.  For  Congo  the  task  of 
constructing  a  pyramid  with  four  boxes  was 
difficult  and  often  discouraging.  On  one  day 
she  might  come  to  the  task  eagerly  and  ap- 
parently determined  to  succeed;  the  next, 
she  might  be  negativistic.  Such  an  instance 
we  have  thus  described: 

When  brought  into  this  situation  Congo  paid 
little  attention  to  boxes  or  food.  Deliberately  she 
knocked  15  from  18;  then  she  proceeded  to  play 
with  12,  throwing  it  into  the  air  and  moving  it 
about  rapidly  with  hands  and  feet.  Apparently 
she  had  definitely  given  up  the  problem  and  was 
not  to  be  tempted  to  undertake  its  solution.  Again 
as  I  watched  her,  I  wondered  whether  perhaps  in 
the  long  run  it  is  good  judgment  to  refuse  to  at- 
tenipt  the  seemingly  impossible.  Here  Congo,  as  in 
certain  other  experiments,  after  sizing  up  the  situa- 
tion, definitely  refused  to  work. 

In  the  next  trial,  4,  she  was  extremely  ram- 
bunctious, but  only  slightly  interested  in  the  prob- 
lematic situation.  It  was  her  delight  apparently  to 
knock  the  boxes  about  as  though  irritated  by  them 
and  impatient  of  their  presence. 

The  fifth  trial  found  her  in  optimistic  mood. 
She  had  just  succeeded  easily  in  the  slot  box  ex- 
periment and,  it  seemed,  was  greatly  encouraged 
by  the  experience.  (1927a,  pp.  473-474.) 

Negativeness  not  infrequently  appeared. 
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A  strikiiif^  exam|)le  was  afforded  by  the 
wound-chain  experiment,  for  in  this,  al- 
though Congo  would  readily  solve  the  prob- 
lem when  it  was  set  under  a  tree  to  which 
she  was  accustomed  to  being  fastened  dur- 
ing her  daily  outing,  she  was  usually  nega- 
tivistic  or  at  any  rate  failed  of  success  when 
another  tree  was  selected  as  scene  of  ex- 
periment. It  was  only  by  reason  of  an  un- 
usual and  peculiar  combination  of  motiva- 
tional factors  that  she  was  finally  induced 
to  solve  the  problem  in  its  relatively  un- 
familiar setting.  We  quote  at  length  from 
our  account  of  this  experiment  to  exhibit 
positive  motivational  factors  and  by  con- 
trast negative  or  inhibiting  factors,  for  cer- 
tainly in  this  particular  experiment  adap- 
tive response  instead  of  being  impossible  by 
reason  of  inadequacy  of  perception  or  lack 
of  suitable  relation  of  bodily  movement  to 
perception,  was  definitely  inhibited. 

Finally,  on  February  19,  I  decided  to  concen- 
trate the  entire  resources  of  the  day  on  this  par- 
ticular experiment  and  to  offer  what  would  be 
relatively  a  magnificent  reward  for  effort.  To  this 
end  the  experimental  situation  was  set  as  usual; 
the  familiar  chain  from  the  home  tree  was  em- 
ployed at  the  unfamiliar  tree,  and  the  food  plate, 
sixteen  feet  northward  of  the  tree,  contained  two 
large  sweet  potatoes,  two  baked  bananas,  and  an 
orange.  Prior  to  the  experiment  Congo  had  taken 
nothing  except  a  cup  of  milk  for  approximately 
fifteen  hours.  Several  times  prior  to  the  trial,  which 
was  made  at  10:02,  she  had  vocally  begged  for 
food  while  waiting  in  her  cage.  When  brought  to 
the  experiment  and  attached  to  the  chain  she 
seemed  quite  ready  to  work.  Within  two  minutes 
she  began  to  fool  with  the  chain.  Then  she  moved 
toward  the  plate  as  far  as  the  chain  would  per- 
mit. Returning  she  walked  about  the  tree  in  vari- 
ous directions,  now  gazing  toward  the  house  or 
elsewhere,  and  again  walking  about  restlessly.  It 
may  here  be  remarked  that  restlessness  is  ordinarily 
a  good  sign  in  a  problematic  situation.  It  seems  to 
indicate  that  hope  of  success  has  not  been  aban- 
doned and  that  things  are  happening  inside. 

At  precisely  10:08  Congo  started  about  the 
trunk  of  the  tree  counter-clockwise,  but  she  re- 
traced her  steps  without  completing  the  turn. 
Fingering  the  chain  as  if  to  satisfy  herself  that  she 
had  started  in  the  right  direction,  she  again  moved 
about  the  tree,  holding  the  chain  in  front  of  her, 
and  this  time  passing  all  the  way  around  the  trunk 
in  the  correct  direction.  She  next  descended  to  the 
ground  and  taking  the  chain  in  hand  proceeded  to 
go  around  the  tree  trunk  again  in  the  same  fashion. 


Thus  she  tomj)lctcfl  the  unwinrling  of  the  chain 
and  with  its  full  length  available,  walked  deliber- 
ately to  the  plate  and  emptied  it  of  its  contents. 

In  addition  to  the  unusually  large  reward  offered 
and  the  fact  that  she  had  not  previously  had  any 
[)ortion  of  her  breakfast  except  her  cup  of  milk,  an 
exceptional  condition  in  this  trial  was  an  approach- 
ing shower.  It  is  entirely  possible  that  dislike  of 
being  away  from  the  shelter  of  her  cage  during 
rainfall  may  have  stirred  her  to  attempt  the  early 
completion  of  her  task.  At  any  rate  the  trial 
demonstrated  that  under  appropriate  conditions 
she  could  as  readily  solve  the  wound  chain  problem 
at  the  unfamiliar  tree  as  at  the  home  tree.  Whether 
the  difference  in  attitude  in  the  two  locations  is  due 
to  motivation  or  to  specific  inhibiting  factors  does 
not  yet  appear. 

Naturally  it  appealed  to  the  experimenter  as  of 
considerable  interest  to  discover  whether  the  bar- 
riers having  once  been  passed,  Congo  would  con- 
tinue to  work  smoothly  and  successfully  in  the 
regular  wound  chain  experiment.  Therefore  on  the 
following  day,  in  trial  numbered  14,  she  again 
faced  the  problem  which  had  been  so  long  un- 
solved, but  which  in  trial  i  and  again  in  trial  13 
she  had  shown  herself  capable  of  solving.  In  this 
case  the  setting  of  the  experiment  was  as  usual. 
Other  experiments  had  preceded  this  particular 
one,  Congo  had  had  a  portion  of  her  breakfast, 
and  on  the  plate  appeared  one  baked  banana  and 
half  of  a  sweet  potato.  With  little  hesitation  she 
attacked  the  problem  and  in  less  than  twenty 
seconds  she  had  succeeded  in  unwinding  the  chain 
and  in  obtaining  her  reward.  It  would  seem  then 
that  resistance  to  effort  had  been  overcome  and 
that  she  was  as  ready  to  work  at  the  unfamihar 
tree  as  at  the  familiar  one. 


It  appears  that  the  wound  chain  problem  is 
readily  soluble  at  the  familiar  mooring  tree, 
whereas  it  is  seldom  solved  at  the  adjacent  and 
relatively  unfamiliar  tree.  The  experiments  demon- 
strate Congo's  ability  to  unwind  the  chain  at 
either  tree,  and  indeed  during  both  winters,  she 
was  observed  to  unwind  or  untangle  her  mooring 
chain  in  diverse  situations,  as  for  example,  when 
wound  about  stakes,  boxes,  rods,  or  other  para- 
phernalia of  experimentation.  The  conclusion  is 
that  some  undiscovered  inhibitory  influence  re- 
strained her  when  in  the  regular  setting  of  the 
wound  chain  experiment.  This  occasionally  could 
be  overcome  by  strong  motivation.  The  experi- 
ment is  described  thus  at  length,  although  as  a 
matter  of  fact  only  summarily  since  my  notes  are 
extensive,  because  it  throws  extraordinarily  inter- 
esting if  somewhat  puzzling  and  inadequate  light 
on  certain  traits  or  assemblages  of  traits  exhibited 
by  Congo.  Undoubtedly  persistent  inquir\-  into  the 
conditions  of  her  behavior  would  be  richly  repaid. 
Unfortunateh'  the  circumstances  of  mv  work  were 
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such  that  I  could  not  follow  the  inquiry  further. 
(1927a,  pp.  448-451.) 

We  have  thus  by  citation  and  quotation 
of  experimental  evidences  attempted  to 
indicate  important  features  of  perceptual 
processes  in  the  gorilla  in  order  to  prepare 


the  way  for  discussion  of  modes  of  behav- 
ioral adaptation.  We  are  aware  of  the  in- 
adequacy of  what  we  have  presented  and 
indeed  of  the  present  status  of  knowledge 
concerning  all  aspects  of  the  sensory  and 
perceptual  life  of  gorilla. 


CHAPTER  FORTY-ONE 


OPINIONS  CONCERNING  INTELLIGENCE  OF  GORILLA 


INTELLIGENCE  of  an  animal  is  indi- 
cated, it  is  said,  by  degree  of  success 
in  adapting  to  or  modifying  environ- 
ment. With  this  dictum  in  mind  we  pur- 
pose in  our  concluding  chapters  on  the  life 
of  the  gorilla  to  attempt  so  to  exhibit  char- 
acteristics, modes,  and  degrees  of  behavioral 
adaptation  that  the  reader  may  estimate  for 
himself  the  ape's  intelligence.  Facts  are  de- 
siderata, but,  as  usual,  materials  of  direct 
observation  are  inadequate  for  our  task  and 
constructive  exposition  consequently  diffi- 
cult. Among  the  several  contributions  to 
this  particular  aspect  of  gorilla  psycho- 
biology,  there  is  but  one  experimental  study, 
and  that,  to  our  extreme  embarrassment  as 
expositors,  is  our  own.  Almost  without  ex- 
ception other  contributions  are  brief  or 
fragmentary  statements  about  the  impres- 
sions of  hunters,  collectors,  field  naturalists, 
or  trainers,  keepers,  and  casual  observers 
of  captive  specimens — persons  usually  un- 
trained in  the  techniques  of  psychobiology 
and  lacking  also  opportunity  or  desire  to 
observe  and  describe  accurately  and  to  re- 
peat and  control  their  observations.  With 
these  several  handicaps,  the  best  we  can  do 
is  to  present  consensus  of  opinion  among 
nontechnical  observers  and  to  exhibit  the 
characteristics  and  degree  of  intelligence 
displayed  by  the  lone  individual  which  it 
was  our  good  fortune  to  observe  intensively 
over  a  considerable  period. 

Various  mental  and  behavioral  traits  of 
the  gorilla  have  been  mentioned  and  in  part 
described  in  the  foregoing  chapters,  and 
especially  in  connection  with  our  accounts 
of  mode  of  life,  social  relations,  and  affec- 
tive behavior,  but  only  incidentally  has  at- 
tention turned  to  what  the  psychologist  is 
in  the  habit  of  designating  as  cognitive  or 
intellectual  traits  or  activities.  It  is  one 
thing  to  enumerate  intellectual  characteris- 


tics and  quite  another  to  express  degree  of 
intelligence.  In  this  chapter  we  doubtless 
shall  succeed  best  with  the  exhibition  of 
traits,  but  we  may  not  legitimately  avoid 
attempts  to  compare  the  intelligence  of  go- 
rilla with  that  of  other  anthropoid  apes.  In- 
deed our  discussion  may  very  appropriately 
be  opened  with  a  resume  of  lay  and  sci- 
entific opinion  as  gleaned  from  the  litera- 
ture concerning  the  relative  intelligence, 
or,  as  we  should  prefer  to  say,  psvchobio- 
logical  adaptivity  of  the  gorilla. 

In  our  chapter  27  on  the  intelligence  of 
the  chimpanzee  (p.  337)  we  presented 
comparative  statements  to  which  the  reader 
should  refer  in  this  connection,  since  repe- 
tition and  especially  requotation  is  unde- 
sirable. There  is  almost  complete  consist- 
ency in  reports  to  the  effect  that  the 
African  natives  who  are  familiar  with  both 
types  of  ape  rank  the  gorilla  lower  than  the 
chimpanzee  in  intelligence.  Brief  statements 
to  this  effect  the  reader  will  find  in  Savage 
and  Wyman  (1847,  P-  425):  Gautier- 
Laboullay  (1858-61,  p.  90),  I.  Geoft'rov- 
Saint-Hilaire  (1858-61,  p.  54),  Reade 
(1864,  p.  184),  and  in  Jenks  (1911.  p.  58). 
whose  statement  we  herewith  reproduce  in 
part:  "The  native  rates  the  gorilla  as  su- 
perior to  most  of  the  other  forest  animals  of 
Kamerun,  though  he  wins  this  distinction 
more  because  of  his  prowess  as  a  fighter 
than  because  of  his  exceptional  sagacity. 
However,  he  has  a  reputation  for  his  usual 
ability  to  avoid  traps,  and  his  ability  to 
free  himself  even  from  woven  nets,  when, 
very  infrequently,  he  is  caught  in  them." 
This  author  however  concludes  with  the 
assertion  that  the  chimpanzee  is  considered 
much  superior  to  the  gorilla  intellectually. 

It  is  apparent  from  the  literature  that 
native  opinion  is  largely  responsible  for  the 
accounts  of  gorilla  intelligence  and  compari- 
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son  thereof  with  that  of  the  chimpanzee 
which  are  offered  by  travelers,  hunters,  col- 
lectors, and  also  those  who  as  popularizers 
or  writers  of  natural  histories  repeat  what 
they  hear  or  find  in  print.  Although  through- 
out our  critical  examination  of  materials  we 
have  taken  seriously  the  accounts  offered  by 
the  natives,  we  are  wholly  convinced  that  in 
many  respects  they  are  unreliable  and  in 
others  misleading.  The  opinion  concerning 
the  relative  intelligence  of  gorilla  and  chim- 
panzee we  reject  because  supporting  evi- 
dence is  lacking.  The  meager  accounts 
which  are  to  be  found  in  the  literature  in- 
timate that  the  natives  are  influenced  by 
the  relative  ability  of  gorilla  and  chimpan- 
zee to  avoid  or  escape  the  hunter.  This, 
however,  may  be  as  well  a  function  of  quick- 
ness of  response,  agility,  and  speed,  as  of 
intelligence.  The  best  we  can  say  of  native 
opinion  is  that  it  doubtless  represents  in- 
ference from  experience  and  is  assertion  of 
what  many  persons  suppose  to  be  fact.  It  is 
our  surmise  that  the  important  psychobio- 
logical  differences  between  gorilla  and  chim- 
panzee render  reliable  comparison  by  un- 
skilled observers  impossible. 

There  are,  aside  from  the  definite  expres- 
sions or  echoes  of  native  opinion,  certain 
other  assertions  and  evidences  which  should 
be  examined.  Under  the  heading  "Psy- 
chology," Keith  (1896,  p.  31),  in  an  ab- 
stract of  anthropoid  literature,  informs  us 
that  "The  intellectual  and  emotional  char- 
acters of  the  gorilla  have  not  been  studied 
so  much  as  even  the  few  opportunities  have 
allowed."  Thus  at  the  end  of  the  last  cen- 
tury an  authority  gave  notice  of  the  paucity 
of  knowledge  and  by  inference  of  its  inade- 
quacy for  such  comparison  of  gorilla  and 
chimpanzee  as  the  natives  venture  to  make. 
Although  so  far  as  we  recall,  Keith  has  not 
committed  himself  to  a  rating  of  the  intel- 
lectual capacity  of  gorilla,  he  places  it  next 
to  man  structurally,  and  presumably  on  the 
basis  of  neurological  resemblance  would  in- 
fer its  near  kinship  to  man  mentally. 

"The  intellect  of  the  gorilla,"  Garner 
tells  us  (1896,  p.  270),  "must  not  be  under- 
rated. He  studies  the  motives  and  intentions 


of  man  with  a  keen  perception,  and  is  sel- 
dom mistaken  in  his  interpretation  of 
them."  Comparison  of  intellect  in  gorilla 
and  chimpanzee  Garner  avoids,  although  in 
the  paragraph  from  which  we  have  quoted 
he  states  that  "savage  and  resentful  in- 
stincts" are  stronger  in  the  gorilla.  Perhaps 
one  might  reasonably  infer  from  his  very 
incomplete  picture  of  the  mental  character- 
istics of  gorilla  and  chimpanzee  that  he  was 
more  impressed  by  differences  than  by  evi- 
dences of  superiority  in  the  one  or  the  other. 

From  the  imperfect  descriptions  of  cap- 
tive specimens  of  gorilla  one  may  tenta- 
tively prove  either  superiority  or  inferiority 
to  the  chimpanzee.  It  somewhat  depends  on 
the  bias  of  the  observer  and  his  competency, 
but  more  evidently  on  the  physical  condi- 
tion, disposition,  and  previous  experience 
of  the  animal.  In  describing  what  he  as- 
sumed to  be  the  first  living  gorilla  in  France, 
Milne-Edwards  (1884,  pp.  959-960)  char- 
acterizes the  subject's  intelligence  as  little 
developed  and  in  every  way  inferior  to  that 
of  the  other  anthropoid  apes,  even  including 
the  gibbons.  Disposition  is  described  as 
different  from  that  of  the  chimpanzee  and 
orang-outan.  Whereas  these  are  gentle  and 
sociable  in  captivity,  the  gorilla  is  savage, 
morose,  and  brutal. 

This  specimen  lived  for  only  a  short  time 
in  captivity.  Because  of  this  fact,  and  also 
the  discrepancies  between  Milne-Edwards' 
psychological  description  and  those  offered 
by  equally  reliable  observers  of  other  speci- 
mens, it  is  legitimate  to  doubt  the  nor- 
mality of  this  particular  subject  or  to 
suspect  that  it  may  have  possessed  an  un- 
usually ugly  disposition  or  have  been  the 
victim  of  bad  treatment  during  captivity. 
Whatever  the  circumstances,  it  is  worthy 
of  emphasis  that  the  statements  of  Falken- 
stein.  Carpenter,  Cunningham,  and  Yerkes 
are  radically  at  variance  with  those  of 
Milne-Edwards  and  indicate  clearly  intel- 
lectual superiority  of  gorilla  to  gibbon  and 
at  least  equality  with  orang-outan  and  chim- 
panzee. We  reserve  for  later  pages  more 
detailed  statements  of  the  specific  evidences 
supplied  by  these  several  observers. 
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With  a  motley  array  of  information 
gleaned  from  hunters  and  collectors,  care- 
takers of  captives,  from  the  literature,  and 
from  his  own  experience  in  handling  anthro- 
poid apes,  Sokolowsky  writes  with  obvious 
conservatism  about  the  intellectual  superi- 
ority of  the  chimpanzee.  Of  the  gorilla  he 
says  (1908,  p.  51)  that  since  it  is  more 
careful  and  deliberate  and  less  flighty  and 
instable  than  the  chimpanzee,  we  might  in- 
cline to  attribute  higher  order  of  intelli- 
gence to  it.  Evidently  he  questions  the  re- 
liability of  native  opinion  and  the  widely 
prevalent  conviction,  because  of  statements 
in  the  literature,  that  the  chimpanzee  is  the 
more  intelligent,  and  declining  to  make  di- 
rect comparison  emphasizes  points  of  dif- 
ference and  the  desirability  of  careful  and 
unprejudiced  study  and  description  of  the 
traits  of  the  animals.  To  us  Sokolowsky's 
conservatism,  reservations,  and  cautious 
comparisons  seem  wise  in  the  combined 
light  of  the  content  of  the  pertinent  litera- 
ture and  the  results  of  our  own  experience. 

Aschemeier  also  is  a  dissenter  from  native 
opinion,  for  he  writes: 

Contrary  to  the  opinions  of  many,  the  gorilla  is, 
in  my  experience,  just  as  intelhgent  as  the  chim- 
panzee. I  found  in  every  case  that,  in  time  of  dan- 
ger, the  gorilla  used  his  head  better  than  did  the 
chimpanzee.  The  latter  ape  seemed  frequently  to 
get  "rattled,"  whereas  the  gorilla,  although  not 
necessarily  slow,  was,  at  critical  times,  much  more 
deliberate  in  his  actions.  A  chimpanzee  always 
makes  off  at  the  first  sign  of  danger,  but  one  never 
knows  when  the  gorilla  may  attack.  (Aschemeier, 
IQ2I,  p.  90.) 

Discounting,  it  would  appear,  either  the 
value  of  his  own  observations  as  hunter 
of  the  mountain  gorilla  or  his  competency 
to  make  comparative  statements.  Barns 
(1923,  p.  133)  cites  the  opinion  that  of  the 
chimpanzee,  orang-outan,  and  gorilla,  the 
latter  is  commonly  considered  the  least  in- 
telligent, but  he  adds  the  reservation:  "The 
study  of  live  gorillas,  however,  is  far  from 
being  complete."  [ !  ] 

Our  account  of  prevalent  opinion  con- 
cernino;  the  relative  intelliorence  of  the  ^0- 
rilla  may  thus  be  summarized  and  con- 
cluded. Consensus  of  opinion  from  observa- 


tion of  free  wild  animals  by  African  natives 
and  by  white  hunters  and  collectors  ranks 
the  gorilla  as  intellectually  inferior  to  the 
chimpanzee.  The  evidence  supplied  by  ob- 
servation of  captive  specimens,  although 
varying  extremely  and  difficult  to  interpret, 
is  believed  by  most  authorities  to  support 
native  opinion.  We  must  therefore  assert 
as  matter  of  fact  that  by  observers  of  the 
living  animal  the  gorilla  is  thought  to  be 
intellectually  inferior  to  the  chimpanzee, 
whereas  by  morphologists  it  is  inferred, 
especially  because  of  characteristics  of  the 
nervous  system,  to  be  superior  mentally  to 
all  other  anthropoid  apes  and  to  rank  among 
living  organisms  next  to  man. 

Primarily  because  of  our  intimate  ac- 
quaintance with  gorilla  as  subject  of  psy- 
chobiological  experiment,  we  venture  to  dis- 
agree with  prevalent  opinion  and  to  express 
our  conviction  that  present  knowledge  is 
entirely  inadequate  for  comparison  of  the 
manlike  apes  with  respect  to  other  than 
specific  traits  or  behavioral  expressions.  The 
existing  literature  definitely  establishes  the 
fact  of  essential  difference  in  manv  respects 
between  gorilla  and  chimpanzee.  We  main- 
tain that  reliable,  detailed  description  of 
intellectual  traits  is  infinitely  more  impor- 
tant and  more  to  be  desired  at  the  present 
time  than  are  general  statements  based 
upon  inadequate  knowledge  and  inference, 
whether  pertaining  to  intellectual  or  to 
other  aspects  of  life.  The  remainder  of  this 
part  of  our  volume  will  be  in  the  main  a 
defense  of  our  position  by  the  summary 
presentation  of  our  own  observations  and 
of  the  few  related  facts  which  we  have  dis- 
covered in  the  literature  on  the  psychology 
of  the  gorilla. 

SOME  CONDITIONS  OF  BEHAVIORAL 
ADAPTATION 

The  facts  which  we  are  about  to  state  are 
taken  from  our  observation  of  the  gorilla 
Congo.  We  present  them  as  illustrative  of 
conditions  which  may  significantly  influ- 
ence the  learning  process  and  habituation. 
Svstematic  examination  of  the  conditions  of 
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learning  is  impracticable  because  of  the 
obvious  limitations  of  our  knowledge,  but 
consideration  of  such  facts  as  we  are  about 
to  state  should  help  toward  the  understand- 
ing of  gorilla  mentality  and  its  expressions 
in  action. 

There  are  three  principal  assemblages  of 
psychobiological  phenomena  to  be  consid- 
ered. They  may  be  designated,  at  least  ten- 
tatively, by  the  terms  destructiveness,  in- 
quisitiveness,  and  imitativeness.  Such  phe- 
nomena as  exhibited  by  Congo  we  shall  now 
describe  by  quotation  from  our  reports  and 
by  summarizing  paraphrase. 

We  are  accustomed  to  think  of  the  primates, 
especially  in  early  hfe,  as  peculiarly  and  wantonly 
destructive.  Is  this  impression  in  accord  with  the 
facts?  In  experimental  as  well  as  other  types  of 
situation  I  have  worked  over  considerable  periods 
with  six  widely  differing  primates  :  marmoset,  cebus 
monkey,  orang-utan,  chimpanzee,  gorilla,  and  man, 
and  I  have  observed  that  they  exhibit  extreme 
differences  in  degree  of  natural  destructiveness. 
Perhaps  in  proportion  to  its  strength  the  monkey 
deserves  first  place,  but  certainly  the  chimpanzee 
and  the  human  infant  and  child  compete  closely, 
if  not  for  first  then  certainly  for  second  place.  It 
has  seemed  in  my  experience  that  destructiveness 
ordinarily  is  more  or  less  incidental  to  the  sen- 
sory examination  and  the  sensory-perceptual  test- 
ing or  manipulation  of  objects  which  in  the  long 
run  acquaint  the  organism  with  the  qualities  of  its 
environment  and  give  it  measured  control  thereof. 

Between  a  typical  chimpanzee  of  the  same  age 
and  the  gorilla  Congo  there  is  an  amazing  differ- 
ence in  natural  destructiveness.  Whereas  the  chim- 
panzee pounces  eagerly  upon  new  things,  examines 
them  with  every  available  sense,  tests  them,  ma- 
nipulates them,  and  usually  in  short  order  demol- 
ishes them  if  this  can  be  done,  Congo  mostly  con- 
fined herself  to  a  rather  demure  and  ladylike  ex- 
amination of  unfamiliar  objects.  The  scrutiny  is 
primarily  visual,  tactual,  olfactory,  and  gustatory. 
If  this  examination  indicates  edibility,  the  appro- 
priate reaction  immediately  ensues ;  otherwise  the 
object,  unless  capable  of  some  peculiar  sort  of  ma- 
nipulation, tends  to  be  neglected.  Never  did  I  see 
Congo  wantonly  destroy  an  object.  Yet  in  her  cage 
at  various  times,  and  partly  for  the  express  pur- 
pose of  testing  destructiveness,  I  placed  wooden 
and  paper  boxes,  carpenter's  tools,  pieces  of  ex- 
perimental apparatus,  and  even  a  corncob  pipe.  So 
much  did  her  lack  of  destructiveness  impress  me 
that  I  one  day  recorded  in  my  notes  my  willing- 
ness to  trust  my  best  hat  in  her  cage.  I  should  feel 
fairly  confident  that  if  it  were  left  there  over- 
night I  should  be  able  to  reclaim  it  the  next  day. 


somewhat  crumpled  and  soiled  but  still  a  hat. 
With  a  monkey  or  chimpanzee  at  hand  I  should 
feel  equally  certain  that  the  hat  would  not  be 
identifiable  as  such  a  few  hours  after  its  commit- 
ment to  the  cage. 

I  am  coming  to  suspect  that  destructiveness  is 
importantly  related  on  the  one  hand  to  curiosity 
and  perhaps  on  the  other  to  mode  of  learning  and 
to  the  functioning  of  different  learning  processes  in 
specific  situations.  It  therefore  is  particularly  in 
point  to  consider  Congo's  display  of  curiosity. 
(Yerkes,  1927,  pp.  138-139.) 

A  year  later  the  behavior  of  Congo  was 
radically  different,  as  the  observer  has  thus 
indicated. 

During  my  first  period  of  observation  Congo 
was  only  slightly  destructive.  Unfamiliar  objects 
falling  into  her  hands  were  hastily  examined  with 
fingers,  nose,  and  mouth,  but  proving  inedible  they 
rarely  were  damaged  and  ordinarily  they  were 
thrown  aside  and  utterly  ignored  after  initial  in- 
spection. A  year  later  I  was  much  surprised  to  find 
destructiveness  as  pronounced  in  her  as  in  the 
chimpanzee  of  like  age.  She  was  more  interested 
in  unfamiliar  things,  and  instead  of  contenting 
herself  with  discovering  whether  or  not  they  were 
edible,  she  proceeded  in  either  case  to  try  to  dis- 
member them.  In  1926,  experimental  work  with  her 
was  relatively  simple  and  easy  because  she  seldom 
tried  to  destroy  the  apparatus;  but  in  1927  nothing 
was  safe  from  her  aggression,  and  having  been 
seized,  from  her  strength  of  jaws  and  limbs. 
Whether  this  is  a  normal,  predictable  change  in 
behavior,  accompanying  ph5?sical  growth  and 
psychophysical  development,  is  not  indicated  by 
the  hterature  or  by  my  observations.  It  is  con- 
ceivable that  increased  familiarity  with  her  new 
environment  and  general  adaptation  to  conditions 
of  life  in  captivity  released  her  from  certain  inhibi- 
tions, and  that  whereas  during  the  first  winter 
she  was  reluctant  to  take  liberties  with  the  objects 
about  her,  she  subsequently  came  to  act  more 
freely,  spontaneously,  and  naturally.  My  suspicion, 
however,  is  that  the  change  is  due  rather  to  nor- 
mal psychophysical  development  than  to  adapta- 
tion. (1927a,  pp.  501-502.) 

Inquisitiveness,  so  markedly  exhibited  by 
most  primates  and  noted  in  the  gorilla  by 
many  hunters,  was  conspicuous  by  reason 
of  its  near  absence  in  Congo  during  our 
first  period  of  observation.  Again  we  quote: 

From  my  first  meeting  with  Congo  I  was  im- 
pressed by  the  relative  infrequency  of  indications 
of  curiosity  about  unusual  objects  or  events.  I  con- 
tinue uncertain  whether  the  animal  represses  or 
inhibits  the  usual  primate  expressions  of  curiosity 
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or  instead  lacks  the  experience.  In  addition  to  the 
observations  which  I  made  in  the  course  of  our 
daily  contacts,  I  planned  many  simple  experimen- 
tal situations  with  intent  to  elicit  gorilla  curiosity. 
The  evidences  are  so  abundant  that  I  must  limit 
description  to  typical  examples,  whereas  I  base  my 
impressions  and  generalizations  upon  the  totality 
of  my  observations.  (1927,  p.  139.) 

The  experiments  referred  to  included  the 
presentation  of  various  unfamiliar  objects 
which  it  was  thought  the  gorilla  might  ex- 
amine, play  with,  dismember,  or  possibly 
completely  destroy.  Often  she  instead  com- 
pletely ignored  the  object,  or  having  looked 
at  it  and  smelled  it,  pushed  it  aside  as 
though  somewhat  irritated  by  its  presence. 
Many  examples  of  such  behavior  might  be 
cited. 

It  has  been  said  that  between  the  first 
and  the  second  period  of  observation 
Congo's  destructiveness  markedly  in- 
creased. There  was  similar,  although  less 
obvious,  increase  in  inquisitiveness,  as 
stated  below: 

Curiosity  similarly  was  strangely  lacking  or 
disguised  in  1926,  white  in  1927  it  was  consider- 
ably more  obvious  and  played  a  rather  important 
role  in  the  animal's  adaptation  to  new  situations. 
It  remained,  nevertheless,  far  below  the  normal 
level  for  the  chimpanzee,  and  whereas  Congo, 
when  in  the  presence  of  an  unusual  object  or  as 
observer  of  strange  happenings,  might  inspect, 
examine,  test,  or  observe  in  a  few  ways,  the  chim- 
panzee would  do  so  far  more  persistently  and  with 
greater  versatility  of  response.  Here,  as  also  in  the 
case  of  general  adaptation,  Congo's  repertoire  of 
response  seemed  meager  in  comparison  with  our 
own  and  also  with  that  of  the  chimpanzee.  Often 
where  one  would  expect  the  keenest  curiosity  she 
appeared  indifferent.  But  once  more  emphasis  must 
be  laid  on  temperamental  characteristics,  for  in  the 
second  winter  she  was  as  introverted,  aloof,  inde- 
pendent, inclined  to  indirection,  given  to  simple 
forms  of  craft,  cunning,  and  attempts  to  mislead 
the  observer,  as  during  the  initial  period  of  study. 
Possibly  these  characteristics  and  the  response  pic- 
tures which  they  suggest  are  incompatible  with 
lively  expressions  of  curiosity.  It  may  even  be 
suspected  that  were  she  entirely  free  from  the 
suspicion  of  being  observed,  she  might  act  differ- 
ently and  supply  much  more  varied  evidences  of 
curiosity.  (1927a,  p.  502.) 

Curiosity,  as  behaviorally  expressed, 
leads  to  survey,  examination,  exploration, 


resultant  discovery  of  the  qualities  or  values 
of  objects,  and  preparation  for  serviceable 
adaptations.  In  such  behavior  of  the  ape 
may  be  recognized  the  beginnings  of  "re- 
search." The  curiosity-provoking  and  seem- 
ingly purposeless  fooling  with  objects, 
which  is  so  conspicuous  in  the  monkeys, 
tends  in  the  anthropoid  apes,  and  especially 
it  would  seem  in  the  gorilla  as  we  have  at- 
tempted to  indicate  in  the  following  para- 
graphs, to  be  supplanted  by  a  more  serious 
type  of  examination,  but  the  infrequency  of 
such  behavior  is  at  once  surprising  and 
highly  significant  in  connection  with  adap- 
tivity.  From  consideration  of  affective  atti- 
tude we  make  transition  in  the  following 
quotation  to  activities  which  might  be  ex- 
pected to  eventuate  in  imitation. 

The  highly  self-dependent  attitude  of  Congo 
and  her  aloofness  from  human  beings,  except  as 
she  feels  dependent  upon  them  for  her  material 
needs,  suggest  the  term  introvert.  Are  we  perhaps 
dealing  in  this  case  with  a  type  of  organism  which 
when  separated  from  its  kind  and  compelled  to 
associate  with  man  becomes  extremely  intro- 
verted? And  is  this  condition  so  far  due  to  the 
unusual  circumstances  of  life  in  captivity  and  of 
relative  isolation  from  its  species  that  we  gain  a 
very  misleading  notion  of  the  mental  traits  of  the 
gorilla?  Or  are  shut-in-ness,  negativism  toward 
man,  and  a  seeming  haughty  aloofness  characteris- 
tic of  this  king  among  apes?  I  have  recourse  to 
questions  because  statements  would  be  even  more 
liable  to  misconstruction.  Congo's  behavior  has 
deeply  stirred  my  curiosity,  and  I  have  many  times 
asked  as  I  observed  her  and  as  I  have  worked 
over  my  notes  and  manuscript :  What  are  the  so- 
cial and  other  biological  advantages  and  disad- 
vantages of  extraversion  and  introversion,  and 
why  has  the  gorilla,  even  as  compared  with  the 
chimpanzee  and  orang-utan,  lost  in  the  struggle  for 
existence?  It  is  this  question  which  leads  me  to 
consider  in  the  following  paragraphs,  modes  of 
adaptation  of  behavior  as  they  appear  in  what  I 
wish  to  designate  as  fooling,  aping,  and  imitating. 

She  fools  surprisingly  little  with  the  objects  in 
her  new  world.  I  have  almost  no  convincing  evi- 
dence of  her  tendency  to  ape.  It  is  difficult  to  be- 
lieve that  she  would  not  ape  others  of  her  kind, 
but  I  can  truthfully  say  that  I  never  saw  her  ape 
me  or  any  other  person.  True,  this  may  be  a  case 
of  contrariness  or  of  complete  suppression  of  an 
ordinarily  natural  mode  of  expression.  When  it 
comes  to  imitating  with  reference  rather  to  pur- 
pose than  the  precise  means,  the  facts  are  in  no 
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wise  different,  for  Congo  simply  does  not  imitate 
persons  with  such  frequency,  freedom,  and  ex- 
pHcitness  that  one  can  feel  sure  of  it.  Again  I 
hesitate  to  believe  that  she  is  utterly  non-imitative. 
It  seems  far  more  probable  that  she  is  non-imi- 
tative of  us  while  perhaps  somewhat  imitative  of 
others  of  her  kind. 

What  bearing,  we  may  now  ask,  has  Congo's  ap- 
parent negativism  and  peculiarity  of  responsive- 
ness, as  compared  with  the  other  great  apes,  on 
her  ability  to  adapt  herself  to  such  problems  as  I 
busied  myself  in  presenting  to  her?  Offh^and  it 
would  seem  that  she  is  at  a  very  considerable  dis- 
advantage in  learning  new  things  because  of  her 
lack  of  abundant  and  impulsive  activity,  tendency 
to  test  and  try  everything  that  comes  within  reach, 
and  to  do  what  other  persons  or  other  animals  do, 
or  at  least  to  imitate  their  actions  to  the  extent  of 
attaining  the  ends  or  goals  which  she  sees  them 
attain.  If  Congo  is  relatively  impulsive,  destruc- 
tive, curious,  imitative,  she  has  deceived  or  misled 
me  amazingly.  Her  behavior  has  filled  my  mind 
with  the  impression  that  she  is  too  much  aloof 
from  her  environment,  too  little  adventurous,  or, 
in  the  scientific  sense,  inquiring,  to  discover  readily 
and  quickly  solutions  of  novel  problems  and  adapt 
herself  to  extraordinary  environmental  demands. 
If  this  be  true,  one  can  understand  why  the  gorilla 
should  be  a  disappearing  race,  and  perhaps  also 
why  so  httle  relatively  is  known  about  its  mental 
traits,  and  so  little  sympathy  exists  between  man 
and  gorilla. 

Fooling  and  aping,  as  do  the  infrahuman  pri- 
mates and  we  in  our  infancy,  are  conducive  to 
serviceable  adaptation  through  the  popularized 
process  of  "trial  and  error."  But  it  would  appear 
that  learning  on  the  basis  of  insight,  understanding, 
or  appreciation  of  relationships  between  environ- 
mental ends  and  means,  or  among  means  them- 
selves, is  relatively  at  least  independent  of  fooling 
and  aping,  while  conversely  largely  dependent  on 
that  crude  form  of  the  spirit  of  inquiry  which  we 
commonly  call  curiosity  and  on  the  tendency  to 
attend  to  situations  as  wholes,  to  survey  them 
completely  and  in  a  seemingly  appraising  way,  and 
then  to  try  out  thoroughly  and  with  patient  per- 
sistence one  after  another  the  methods  which  are 
made  available  by  the  combined  native  and  ac- 
quired reactive  capacities  of  the  individual.  Just 
because  the  chimpanzee  is  much  fuller  of  curiosity 
and  more  imitative  than  the  gorilla,  it  has  I  sus- 
pect outstripped  its  gigantic  fellow-ape  in  the  race 
for  anthropoid  supremacy.  (1927,  pp.  151-154.) 

An  animal  which  is  imitative  of  its  fel- 
lows has  very  considerable  initial  advantage 
in  behavioral  adaptation.  Congo,  as  we 
shall  now  indicate  by  quotation,  profited 
relatively  little  and  slowly  by  human  tui- 
tion. Often  she  was  negativistic  instead  of 


eager  to  utilize  social  relations  to  her  own 
advantage. 

To  pass,  then,  to  the  subject  of  imitativeness, 
we  first  of  all  recognize  the  fact  that  there  was 
no  opportunity  for  Congo  during  my  period  of 
observation  to  imitate  other  members  of  her  spe- 
cies. The  only  social  factors  in  her  environment 
were  her  dog  playmates  and  the  persons  who 
visited  her,  took  care  of  her,  or  studied  her.  Al- 
most from  the  first  I  gave  special  attention  to 
imitativeness  of  persons  because  I  was  struck  and 
surprised  by  Congo's  apparently  negativistic  atti- 
tude. In  many  of  the  experiments  opportunity  of- 
fered to  record  imitative  responses  or  the  absence 
of  them,  and  in  several  it  was  possible  to  get  some- 
thing in  the  nature  of  measurements  of  imitative 
tendency. 

Although  in  the  use  of  the  stick  Congo  eventu- 
ally learned  something  by  watching  me,  I  am  in- 
clined to  think  it  was  far  less  than  my  notebook 
descriptions  appear  to  indicate,  for  what  she  ac- 
tually followed  observationally  was  the  food  and 
the  relation  of  the  stick  to  it.  When  the  stick  hap- 
pened to  come  in  contact  with  the  food  she  was 
alert  and  eagerly  reacted  to  it  as  though  it  were 
actually  a  part  of  the  food.  Nothing  I  ever  did  by 
way  of  manipulating  objects,  whether  sticks,  boxes, 
hammer  and  nails,  pencil  and  paper,  pipe,  or  the 
parts  of  my  own  body,  as  for  example  by  opening 
my  mouth,  grimacing,  making  gestures,  etc.,  had 
obvious  effect  on  the  form  of  her  response.  Some- 
times she  appeared  to  be  watching  intently  and 
with  interest ;  but  always  her  subsequent  behavior 
gave  me  the  feeling  that  she  intended  and  perhaps 
preferred  to  do  something  different  from  what  I 
did.  This  is  what  I  have  called  negativism.  I  do 
not  think  I  am  exaggerating  Congo's  lack  of  imi- 
tativeness of  me  when  I  use  this  term ;  yet  I  fully 
realize  that  I  am  going  a  long  way  beyond  the 
simple  statement  that  she  did  not  tend  to  repro- 
duce my  acts  or  to  be  pronouncedly  iniluenced  by 
them  in  her  solution  of  problems. 

In  the  several  stick,  box,  and  lock  problems 
which  I  attempted  to  help  Congo  with,  she  gained 
more  I  think  by  watching  the  result  of  my  series 
of  acts  than  by  following  the  acts  themselves  and 
attempting  to  reproduce  them.  In  the  aggregate  I 
devoted  hours  to  the  task  of  copy-setting,  and 
the  acts  which  I  performed  with  particular  intent 
to  assist  Congo  in  learning  how  to  solve  various 
problems  ranged  all  the  way  from  such  extremely 
simple  things  as  merely  opening  my  mouth  to  show 
my  teeth,  to  the  use  of  a  long  stick  to  push  food 
out  of  a  metal  pipe.  Usually  the  copy-setting  had 
some  practical  objective.  Thus  I  did  my  best  to  get 
Congo  to  open  her  mouth  so  that  I  might  obtain 
her  dental  formula  and  observe  the  condition  of 
her  teeth,  but  neither  imitatively  nor  otherwise,  ex- 
cept by  force,  could  she  be  induced  to  spread  her 
jaws  widely.  Or,  again,  day  after  day  she  saw  me 
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workinji  in  and  about  her  caf^c  witti  a  pijx'  in  my 
mouth;  yt't  when  this  object  was  handed  to  her  or 
placed  where  she  could  examine  it  at  her  leisure, 
instead  of  imitating  my  use  of  the  object  she  bit  at 
the  corncob  bowl  as  though  it  were  a  nut.  Never 
did  she  give  any  indication  of  being  influenced  by 
my  use  of  the  pipe.  How  I  literally  wore  myself 
out  trying  to  get  her  to  imitate  me  in  removing  the 
padlock  from  its  hasp  in  experiment  no.  ii  already 
has  been  told. 

Recalling  the  natural  love  of  the  captive  chim- 
panzee to  use  for  its  own  amusement,  and  appar- 
ently imitatively,  such  things  as  tooth  brushes,  hair 
brushes,  scrubbing  brushes,  brooms,  wash  cloths, 
I  gave  Congo  similar  opportunity,  especially  with 
broom  and  brush ;  but  her  interest  and  response 
were  limited  to  fingering  the  objects  for  a  few  sec- 
onds, smelhng  or  biting  at  them  and  pushing  them 
out  of  the  way  as  though  they  were  not  useful 
parts  of  her  world. 

Were  it  not  for  my  experience  in  trying  to  teach 
Congo  to  eat  unaccustomed  foods  I  should  have 
to  say  that  she  almost  entirely  lacked  tendency  to 
imitate  me,  and  that  I  saw  no  convincing  evidence 
of  imitation  of  other  persons  or  other  animals. 
But  the  story  of  her  response  to  edible  things  is 
as  different  from  the  above  as  well  could  be.  When 
I  arrived  on  the  scene,  I  learned  that  Congo's  diet 
was  very  limited,  primarily  because  of  her  refusal 
to  eat  most  of  the  things  that  were  offered  her. 
She  was  diligently  specializing  on  baked  banana, 
baked  sweet  potato,  orange  and  apple,  and 
skimmed  milk  heavily  watered.  Lettuce,  celery, 
carrots,  eggs,  bread,  meats  and  various  other 
things  which  had  been  offered  she  had  regularly 
cast  aside  either  with  a  casual  taste  or  merely  a 
sniff.  Knowing  that  her  health  and  growth  might 
at  any  time  demand  a  more  varied  diet  I  promptly 
decided  to  try  to  teach  her  to  eat  other  things.  This 
offered  an  excellent  opportunity  for  copy-setting 
and  I  fully  availed  myself  of  it.  (1927,  pp.  142- 
I44-) 

The  second  period  of  observation  in  the 
main  confirmed  what  has  been  said  about 
imitativeness;  but  since  it  also  in  important 
respects  supplemented  information  and  in- 
sights, we  once  more  quote  from  the  report: 

The  following  winter  she  clearly  was  more  in- 
terested in  what  I  did  and  more  inclined  to  obtain 
the  objective  toward  which  my  actions  tended, 
even  though  she  failed  to  observe  or  was  unable 
or  unwilling  to  imitate  my  actions.  Almost  never 
did  I  notice  evidence  that  my  setting  of  copy  for 
her  in  experiments  which  she  had  failed  to  solve 
did  more  than  encourage  her  to  renewed  or  more 
vigorous  efforts  of  her  own  particular  kind.  Even 
my  tuitional  attempts  slightly,  if  at  all,  modified 
her  modes  of  response.  Often  they  stirred  her  to 
redoubled  effort  to  secure  the  prospective  reward, 


anrl  occasionally  they  seemed  somewhat  to  modify 
her  method  of  attack  on  the  problem.  This  is 
strikingly  different  from  common  experience  with 
the  chimpanzee,  which  readily  and  eagerly  imi- 
tates man  as  well  as  members  of  its  species.  It 
seemingly  watches  for  opportunity  to  imitate, 
with  respect  alike  to  mode  of  response  and  objec- 
tive attained  (means  and  end),  whereas  Congo 
seemed  oblivious  of  the  features  of  imitative  copy 
and  intent  only  on  the  objective  which  both  imi- 
tator and  imitatee  had  in  view. 

In  the  previous  report,  a  section  was  devoted  to 
the  discussion  of  fooling,  aping,  and  imitating. 
Therein  it  was  asserted  that  Congo  exhibits  in  far 
less  degree  than  do  the  other  great  apes  random 
investigative  activity,  copying  or  seemingly  pur- 
poseless and  almost  automatic  repetition  of  the 
acts  of  others,  and  intelligent  imitation.  At  once 
less  of  an  investigator  and  less  imitative  than  the 
chimpanzee,  she  is  also,  it  would  appear  from  my 
varied  observations,  less  willing  or  eager  to  work 
persistently  in  the  face  of  discouraging  conditions. 
Eager  and  optimistic  in  the  first  stages  of  work 
on  a  problem,  she  tends  after  a  time  to  abandon 
it  as  insoluble,  unless  in  the  meantime  she  achieves 
an  encouraging  measure  of  success.  Otherwise  ex- 
pressed, the  gorilla,  like  not  a  few  men,  roughly 
measures  or  estimates  the  probability  of  success, 
and  if  the  chances  seem  to  be  against  her,  gives  up 
the  task.  What  at  the  start  appears  to  her  impos- 
sible she  will  not  even  attempt. 

Herein  appears  what  may  be  one  of  the  most 
important  differences  between  this  anthropoid  and 
mankind,  for  whereas  Congo  either  refused  to 
work,  or  shortly  abandoned  effort,  in  problematic 
situations  which  must  have  seemed  to  her  impos- 
sible of  solution,  some  men  commonly  stigmatized 
as  foolish,  eagerly  and  insistently  strive  for  what 
is  unpredictable.  This  may  be  not  only  the  most 
important  difference  between  man  and  other  or- 
ganisms, but  also  the  secret  of  human  progress 
and  the  key  to  the  development  of  human  types  of 
civilization  and  culture.  Certainly  if  no  representa- 
tives of  our  genus  were  willing  to  attempt  the 
impossible,  and  even  to  devote  their  lives  to  a 
goal  which  may  be  many  generations  distant,  prog- 
ress would  be  relatively  slow.  The  chimpanzee  is 
more  nearly  an  investigator,  although  of  primitive 
type,  than  any  other  of  the  great  apes,  and  therein 
it  is  comparable  with  man.  That  it  likewise  most 
closely  resembles  man  in  its  attitude  toward  the 
seemingly  unattainable  goal  is  not  yet  evident.  In 
future  observation  of  the  anthropoids  and  other 
primates  it  will  be  of  very  considerable  interest  and 
significance  to  trace  origins,  developments,  and  re- 
lationships of  the  attitudes,  reactive  tendencies, 
and  modes  of  adaptation  which  are  comprehended 
in  the  concepts  research  and  gambling.  For  al- 
though some  may  object  to  the  latter  term  to 
designate  willingness  to  strive  for  the  unpredictable, 
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it  nevertheless  suggests  many  of  the  essential 
points  to  be  observed,  and  until  replaced  by  a 
better  term  may  well  enough  serve  our  need. 
(1927a,  pp.  502-505.) 

We  have  taken  pains  to  discuss  destruc- 
tiveness,  curiosity,  and  imitativeness  in  our 
subject  Congo  because  of  their  conspicuous 
importance  as  conditions  of  behavioral 
adaptation  and  their  very  marked  diver- 
gence from  the  conditions  found  in  the  other 
types  of  anthropoid  ape.  Our  effort  there- 
fore has  been  to  indicate  characteristics  of 
the  gorilla  as  typified  by  the  individual  in 
question  and  to  prepare  the  way  for  descrip- 
tion of  response  to  problems  which  de- 
manded adaptation  and  in  some  instances 
habituation. 

MISCELLANEOUS  EVIDENCES  OF 
INTELLIGENCE 
As  the  few  noteworthy  contributions  to 
knowledge  of  gorilla  intelligence  to  be  found 
in  the  literature  are  as  intimately  related 
to  conditions  of  adaptation  as  to  the  phe- 
nomenon itself,  we  present  them  herewith 
in  supplementation  of  the  foregoing  section 
and  as  prefatory  to  the  account  of  our  ex- 
perimental study  of  intelligence  in  Congo. 

Slyness,  craft,  and  cunning  are  terms  used 
by  Falkenstein  in  characterizing  the  behav- 
ior of  his  young  captive.  Students  of  animal 
behavior  will  immediately  appreciate  the 
far-reaching  significance  of  this  author's 
generalized  description : 

Of  all  his  peculiarities  which  sharply  stamped 
his  individuality  his  good-nature  and  slyness 
(acuteness)  or  peculiar  roguishness  deserve  to  be 
emphasized.  If  he  had  been  chastised,  as  often 
happened  at  first,  he  never  resented  the  punish- 
ment, but  came  up  pleadingly,  grasped  one's  feet 
and  looked  up  with  such  a  characteristic  expres- 
sion that  he  disarmed  every  complaint;  if  he 
wanted  to  get  anything  no  child  could  have  made 
known  his  wishes  more  urgently  or  more  win- 
ningly.  If  in  spite  of  that  his  wish  was  not  granted, 
he  had  recourse  to  stratagem,  and  spied  out 
craftily  to  see  if  he  were  observed.  Already  in  such 
a  case,  in  which  he  with  perseverance  followed  a 
fixed  idea,  a  prepared  plan  and  correct  deliberation 
in  execution  were  unmistakable.  If,  for  example, 
he  wished  to  go  out  of  the  room,  or  in  returning, 
not  to  go  into  the  same  one,  and  if  several  at- 
tempts on  his  part  to  carry  out  his  wishes  were 


frustrated,  he  appeared  to  resign  himself  to  his 
fate,  and  would  lie  down  not  far  from  the  door 
with  feigned  indifference;  but  soon  he  would  lift 
his  head  in  order  to  assure  himself  whether  the 
opportunity  were  favorable,  shove  himself  gradu- 
ally nearer  and  nearer,  while,  keeping  a  careful 
lookout,  he  turned  round,  facing  cautiously  toward 
the  threshold,  and  peering  stealthily  up,  and  then, 
springing  over  it,  he  would  gallop  away  so  hastily 
that  one  had  difficulty  in  following  him.  (Falken- 
stein, 1879,  PP-  153-154-) 

Wholly  confirmatory  of  the  observations 
of  Falkenstein  are  those  cited  by  Soko- 
lowsky  (1908,  p.  33),  on  the  authority  of 
Zenker.  When  an  adult  gorilla,  it  is  said, 
sees  that  an  enemy  is  stronger  than  he  or  is 
otherwise  at  an  advantage,  he  may  disap- 
pear instead  of  attempting  to  attack,  and 
hide  in  order  to  approach  his  antagonist 
from  behind  and  in  effect  to  surprise  him. 
From  this  type  of  observation  it  may  be 
inferred  that  the  gorilla,  although  extremely 
powerful,  does  not  blindly  and  recklessly 
rush  into  danger,  but  as  circumstances  dic- 
tate controls  himself  and  has  recourse  to 
stratagem. 

Our  own  observations  furnish  additional 
evidence  of  slyness,  cunning,  and  strategic 
cleverness,  but  we  have  nowhere  discovered 
in  the  literature  confirmation  of  the  obser- 
vation and  inference  which  Sokolowsky  at- 
tributes to  Zenker. 

Although  Carpenter  in  reporting  on  be- 
havior of  the  captive  "Empress"  has  little 
to  say  about  intelligence  or  adaptivity, 
what  he  does  offer  more  nearly  agrees  with 
the  account  given  by  Falkenstein  than  with 
that  of  Milne-Edwards,  as  previously  cited 
(p.  493).  Pertinent  to  our  present  infor- 
mational search  and  interesting  as  indica- 
tion of  similarity  between  chimpanzee  and 
gorilla  is  Carpenter's  brief  description  of 
the  behavior  of  his  young  gorilla  in  connec- 
tion with  medical  treatment: 

The  Gorilla  [Empress]  was  very  docile.  She  was 
willing  to  take  any  kind  of  medicine  that  might  be 
prescribed  by  one  of  her  several  "physicians  in 
ordinary."  Supple  remarked  that  she  showed  great 
intelligence  in  responding  to  his  wishes  in  these 
matters,  and  that  her  leading  motive  in  drinking  a 
dose  seemed  to  be  a  desire  to  please  him.  (Carpen- 
ter, 1917,  p.  129.) 
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riifortiinatclv  the  cxlt'ndcd  oj)|)()rtunity 
of  (/unningham  for  observation  of  healthful 
and  contented  captive  specimens  of  lowland 
gorilla  has  yielded  meager  report.  Prompt 
adaptation  of  the  captive  "John  Daniel"  to 
conditions  of  life  in  the  Cunningham  house- 
hold is  indicated,  and  below  we  quote  de- 
scription of  two  incidents  which  the  author 
considers  indicative  of  cleverness,  or,  in  our 
j:)resent  terminology,  intelligence. 

One  day  we  were  'ioiivj  out,  for  which  I  was 
sittin<j  ready  dressed,  w  lun  John  wished  to  sit  on 
my  lap.  My  sister,  Mrs.  Penny,  said : 

"Don't  let  him,  he  will  spoil  your  dress." 

As  my  dress  happened  to  be  a  light  one  I  pushed 
him  away  and  said,  "No."  He  at  once  lay  on  the 
floor  and  cried  just  like  a  child  for  about  a  minute. 
Then  he  rose,  looked  round  the  room,  found  a 
newspaper,  went  and  picked  it  up,  spread  it  on 
my  lap  and  climbed  up.  This  was  quite  the  clever- 
est thing  I  ever  saw  him  do.  Even  those  who  saw 
it  said  they  would  not  have  believed  it  had  they 
not  seen  it  themselves.  Both  my  nephews  (Major 
Penny  and  Mr.  E.  C.  Penny),  his  wife  and  my 
sister  (Mrs.  Penny)  were  in  the  room  and  can 
testify  to  the  correctness  of  the  above  record. 

Another  clever  thing  John  did,  although  I  sus- 
pect this  was  due  more  to  instinct  than  downright 
cleverness.  A  piece  of  filet  beef  steak  had  just  come 
from  the  butcher.  Inasmuch  as  occasionally  I  gave 
him  a  small  mouthful  of  raw  beef,  a  small  piece 
of  the  coarser  part  of  the  steak  was  cut  off,  and  I 
gave  it  to  him.  He  tasted  it,  then  gravely  handed 
it  back  to  me.  Then  he  took  my  hand  and  put  it 
on  the  finer  part  of  the  meat.  From  that  I  cut  off 
a  tiny  piece,  gave  it  to  him,  and  he  ate  it.  When 


my  nephew  came  home  he  wouldn't  believe  it,  so 
I  tried  it  again,  with  the  same  result,  except  that 
then  he  did  not  even  attempt  to  eat  the  coarser 
meat.  fCunningham,  1921,  p.  121. j 

Without  knowledge  of  the  previous  ex- 
perience of  John  Daniel,  and  especially  of 
such  influences  as  may  have  prepared  him 
to  re.spond  adaptively  to  the  two  types  of 
situation  described  by  the  author,  it  is  im- 
possible to  evaluate  his  behavior  in  terms 
of  intelligence.  Assuming  that  he  came  to 
the  situations  without  specific  preparation 
for  appropriate  response,  his  successful  ad- 
justment in  each  case  suggests  ideational 
processes  and  justifies  the  use  of  the  term 
insight. 

Presumably  the  relative  dearth  of  obser- 
vations on  gorilla  intelligence  is  due  to  the 
rarity  of  opportunities  for  studv  of  this 
animal,  the  unfavorable  psychophysical 
condition  and  uncooperativeness  of  many 
captives,  and  the  peculiar  difficulties  of  ex- 
perimentation. Fortunately  our  studv  of  the 
behavioral  characteristics,  and  especially  of 
adaptivity  and  memory,  in  the  mountain 
gorilla  Congo  enables  us  in  the  following 
pages  to  supplement  in  a  measure  the  de- 
ficiency of  the  literature,  and  to  supply  at 
least  as  adequate  a  picture  of  the  psycho- 
biological  traits  of  a  specimen  of  G.  beringei 
as  is  available  for  anv  comparable  specimen 
of  chimpanzee  or  orang-outan. 
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THE  mountain  gorilla  Congo  was 
available  to  us  as  scientific  subject 
three  successive  winters.  At  the  be- 
ginning of  our  work  she  was  estimated  to 
be  five  years  old.  During  each  winter  ap- 
proximately two  months  were  given  to  in- 
tensive work  with  her.  It  was  hoped  that 
her  psychophysical  development  might  thus 
be  followed  through  childhood  to  maturity. 
Our  primary  objective  was  an  inclusive 
survey  of  mental  traits.  As  far  as  possible, 
observation  was  conducted  under  experi- 
mental conditions,  and  these  in  the  main 
were  arranged  to  elicit  affective  response 
and  behavioral  adaptations.  During  the 
course  of  the  investigation  at  least  two- 
score  problems  and  variants  were  presented 
in  order  to  exhibit  modes  of  adaptation  or 
methods,  rate,  and  limitations  of  learning. 
The  layman  would  undoubtedly  designate 
many  of  our  procedures  as  "tests"  of  in- 
telligence, but  from  our  point  of  view  they 
were  instead  experimental  procedures  to 
reveal  the  nature  of  gorilla  adaptivity  and 
to  afford  opportunities  for  reliable  observa- 
tion and  measurement. 

The  essential  principles  of  experimenta- 
tion may  thus  be  summarily  stated.  Each 
type  of  problematic  situation  demanded  of 
the  animal,  as  condition  of  success,  a  more 
or  less  complex  series  of  acts  which  in- 
volved either  adjustment  to  the  immediate 
environment  or  adaptive  modification  of  en- 
vironment. Effort  toward  adaptation  was 
motivated  by  a  visible  reward,  usually  food. 
Speaking  nontechnically,  the  animal  worked 
in  our  experiments  for  its  board!  Each  ex- 
perimental problem  was  so  planned  and  pre- 
sented that  the  observer  could  control  con- 
ditions within  certain  limits,  could  check 
results  in  a  variety  of  ways,  could  repeat 
his  observations  at  determined  intervals, 
and  could  systematically  follow  the  course 
of  development  of  adaptation  throughout 


its  history.  Provided  for  also  was  suitable 
opportunity  to  record  accurately  and  im- 
mediately what  was  observed. 

The  problems  presented  to  Congo  were 
intentionally  varied  from  the  extremely  sim- 
ple to  the  somewhat  complex,  and  from 
those  which  might  readily  be  solved  by  use 
of  the  animal's  natural  equipment  of  acts 
to  those  which  by  contrast  might  be  sup- 
posed to  require  a  measure  of  insight  or 
constructive  imagination.  Variety  was 
planned  for  also,  in  order  to  afford  the  sub- 
ject a  wide  range  of  opportunity,  and  one 
and  all,  the  problems  might  be  solved 
promptly  and  more  or  less  efficiently  ( i )  by 
process  of  trial  and  error  and  without  in- 
sight; (2)  with  directness  and  immediacy, 
indicative  of  appreciation  of  relations  and 
other  forms  of  insight;  (3)  with  evidence 
of  anticipation,  pre-adaptation,  or  fore- 
sight; (4)  in  the  absence  of  unaided  solu- 
tion by  any  of  the  above  modes  of  adap- 
tation, by  imitation,  or  (5)  failing  other- 
wise of  success,  by  tuitional  aid  from  the 
experimenter. 

To  afford  more  definite  knowledge  of  the 
nature,  variety,  and  degree  of  difficulty  of 
the  problems,  several  will  now  be  briefly 
described  in  terms  of  adaptation  demanded. 
Several  types  of  situation  were  so  arranged 
that  the  desired  reward  could  be  obtained 
only  by  the  utilization  of  a  stick  as  instru- 
ment. In  some  of  the  problems  of  this  cate- 
gory the  stick  was  in  immediate  proximity 
to  the  reward;  in  others,  it  was  removed  a 
considerable  distance  therefrom,  and  in  yet 
others  it  was  hidden  from  the  animal's  view 
and  must  therefore  be  sought.  Several  prob- 
lems were  so  arranged  that  only  by  suitable 
manipulation  of  a  cord  or  rope  could  the 
animal  succeed  in  obtaining  her  reward. 
There  were  grades  of  difficulty  also  in  this 
category,  from  relatively  simple  manipula- 
tion by  direct  pulling  of  rope  to  such  ma- 
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iiipiiliilion  of  an  available  rojK^  that  the  re- 
ward was  br()U<j;ht  into  a  ffiven  position, 
where  bv  following  a  roundabout  course 
the  animal  mi<^ht  obtain  it. 

Yet  another  i^roup  of  problems  demanded 


i'ig.  153.  Site  of  Yerkes'  experiments  with  Congo,  estate 
of  James  Burbridge,  Jacksonville,  Florida.  From  Yerkes, 
Genetic  Psychology  Monographs. 

suitable  manipulation  of  food  containers, 
among  which  were  glass  milk  bottles,  glass 
fruit  jars,  and  tin  cans.  In  certain  of  the 
experiments  the  containers  were  capped  or 
covered  so  that  an  obstruction  had  to  be 
removed  before  the  food  within  could  be 
obtained;  in  some  instances  the  container 
was  too  small  for  the  insertion  of  the  ani- 
mal's hand  and  the  food  therefore  had  to  be 
emptied  out.  Although  problems  of  this  sort 
strike  us  as  extremely  simple,  several  of 
them  proved  to  be  real  problems  for  Congo 
and  afforded  excellent  opportunity  for  ob- 
servation of  the  appearance  and  develop- 
ment of  adaptation. 

Mechanical  problems  constitute  another 
group.  Without  exception  they  required  ma- 
nipulation of  some  such  simple  mechanical 
device  as  a  spring  bolt,  harness  snap,  or 
padlock,  as  condition  for  the  opening  of  a 
food-containing  box. 

Another  important  assemblage  of  prob- 
lems involved  the  manipulation  of  a  box  or 
of  boxes.  The  reward  in  this  instance  was 
so  placed  that  it  could  be  obtained  only  by 


suitable  use  of  a  single  box,  or,  in  other  in- 
stances, of  boxes  pyramided,  for  approach. 

Finally,  there  is  a  miscellaneous  assem- 
blage of  problems,  including  various  situa- 
tions planned  to  elicit  natural  tendency  to 
imitate  man,  for  example,  the  use  of  ham- 
mer and  nail ;  situations  to  elicit  emotional 
response,  as,  for  example,  the  presentation 
of  a  mirror  which  afforded  the  animal  op- 
portunity to  respond  to  her  mirror  image; 
problems  which  displayed  natural  or  ac- 
quired tendencies  toward  preference  for  one 
hand  or  one  foot,  and  which  furthermore  in 
certain  instances  demanded  the  use  of  a 
particular  member  and  therefore  afforded 
opportunity  to  observe  the  nature  and  ra- 
pidity of  adaptation ;  problems  whose  solu- 
tion demanded  the  removal  of  some  ob- 
structing object  or  group  of  objects  before 
the  goal  could  be  approached;  problems 
involving  delayed  response  and  necessity 
for  memory  of  a  perceived  situation,  and, 
finally,  problems  of  an  indirect  or  round- 
about course  or  route  from  starting  point  to 
objective. 

Although  several  of  the  problems  in- 
cluded were  devised  by  us  for  our  immedi- 
ate need,  many  of  them  are  adaptations  of 
experimental  procedures  used  by  other  in- 
vestigators in  the  study  of  habit-formation 
in  one  type  of  organism  or  another. 

We  would  now  illustrate  problematic 
situation  and  response  by  briefly  describing 
three  types  of  experiment,  of  w^hich  two 
involved  the  use  of  a  rope  as  essential  part 
of  the  environment,  and  the  third  the  ma- 
nipulation of  a  chain. 

The  first  example  is  designated  as  the 
diagonal-rope  problem.  We  anticipated  that 
it  would  be  solved  easily  by  the  animal  and 
our  expectation  was  justified.  The  problem 
was  set  by  stretching  a  half-inch  manila 
rope  between  two  posts  outside  a  grill  of 
vertical  iron  bars,  between  which  the  ani- 
mal could  extend  its  arm  to  reach  the  rope. 
It  was  so  arranged  that  it  was  24  inches 
from  the  grill  at  one  end  and  36  inches  at 
the  other  end.  At  the  most  distant  point, 
and  several  inches  beyond  the  reach  of  the 
animal,  the  reward  was  attached.  Obvi- 
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ously  the  direct  and  efficient  method  of 
obtaining  the  reward  was  to  grasp  the  rope 
at  the  point  nearest  the  grill  and  to  follow 
it  along  to  the  point  of  attachment  of  the 
reward.  This  is  what  Congo  actually  did.  In 
the  first  trial  she  started,  by  natural  im- 
pulse, to  reach  directly  for  the  reward,  but 
she  inhibited  this  act  before  its  completion, 
and  going  to  the  nearer  end  of  the  rope  she 
succeeded  with  difficulty  in  grasping  it,  first 
with  one  hand,  then  with  the  other.  Then 
she  pulled  hard,  but  as  the  rope  gave  only 
a  little  she  released  her  hold.  "She  quit  and 
climbing  to  the  bench  above  the  grill  sat 
there  watching  me  and  occasionally  beating 
her  chest."  (1927,  p.  73.)  A  few  minutes 
later  she  returned  to  the  task  and,  as  de- 
scribed below,  promptly  solved  the  prob- 
lem. 

She  came  back  briskly  to  the  grill  and  in  a 
manner  which  clearly  enough  betokened  deter- 
mination and  expectation  of  success,  began  to 
work  systematically  for  the  apple.  She  grasped 
the  rope  at  the  nearer  end  with  her  left  hand  and 
pulling  it  toward  her  grasped  it  also  with  her  right 
hand.  Then  hand  over  hand  she  moved  along  the 
grill  toward  the  more  distant  end  of  the  rope  and 
her  reward.  It  was  a  somewhat  difficult  perform- 
ance because  of  the  obstructing  grill,  but  she  man- 
aged it  well  and  in  a  few  seconds  had  reached  the 
southeast  corner  of  the  grill  and  was  awkwardly 
trying  to  bring  her  right  hand  and  arm  into  play. 
The  corner  post  of  the  cage  made  this  difficult. 
After  three  vain  attempts  she  succeeded  in  thrust- 
ing out  her  arm,  grasped  the  apple  and  drew  it  to 
her  by  pulling  on  the  rope  with  her  left  hand.  The 
apple  was  carried  to  the  nest-room  while  I  recorded 
her  success  in  the  solution  of  this  problem.  (Yerkes, 
1927,  p.  74.) 

Subsequently  this  relatively  simple  prob- 
lem was  solved  uniformly  with  directness 
and  ease. 

We  turn  now  to  a  form  of  rope  problem 
which  is  much  more  complex  than  that 
previously  described,  since  it  demands 
either  chance  discovery  of  certain  essential 
relationship  of  the  rope  to  other  objects, 
or  insight.  The  situation,  designated  as  the 
hooked-rope  experiment,  has  been  thus 
described: 

At  the  extreme  corner  of  the  south  end  of  the 
base  bar  of  the  grill  a  hook  with  one-inch  opening 
was  placed,  and  at  the  extreme  end  of  the  north 


corner  a  screw  eye  one  inch  in  diameter.  Each  was 
heavy  enough  to  stand  a  pull  of  at  least  two  hun- 
dred pounds.  Directly  in  front  of  the  middle  of 
the  grill,  outside  the  cage,  and  seventy-two  inches 
from  it,  a  heavy  wooden  stake  was  securely  driven 
into  the  ground.  To  this  stake,  three  inches  above 
the  ground  level,  was  attached  an  iron  ring  three 
inches  in  diameter.  With  the  permanent  fixtures 
thus  arranged,  I  prepared  for  use  a  piece  of  one- 
half  inch  manila  rope.  To  one  end  of  this  rope  a 
three-inch  iron  ring  was  fastened.  This  ring  was 
then  slipped  over  the  hook  at  the  south  corner 
of  the  grill  and  the  other  end  of  the  rope  was  car- 
ried through  the  ring  attached  to  the  stake  and 
thence  through  the  screw  eye  at  the  north  end  of 
the  grill,  extending  freely  into  the  cage  to  a  length 
of  about  one  foot.  The  rope  was  now  drawn  taut 
and  a  brick  was  tied  into  it  on  the  screw  eye  side 
of  the  stake,  and  between  this  stop  and  the  screw 
eye  a  tin  can  to  serve  as  food-carrier  was  securely 
wired  to  the  rope.  This  can  was  four  inches  in 
diameter  by  six  inches  in  length,  with  an  aperture 
of  approximately  four  inches.  The  apparatus  as  set 
was  designed  to  give  Congo  opportunity  to  secure 
the  reward  of  food  by  removing  the  ring  from  the 
hook  at  south  end  of  grill  and  pulling  on  the  free 
end  or  free  arm  of  the  rope  at  the  north  end  of 
the  grill.  If  she  hauled  on  that  arm  of  the  rope 
without  unhooking  the  ring  of  the  other  arm  it 
availed  her  nothing,  or  if  she  hauled  on  the  other 
arm  the  stop  prevented  her  from  wrecking  the 
apparatus.  Thus  the  problem  was  to  discover  the 
relationship  of  the  ring-on-hook  to  the  possi- 
bility of  drawing  the  food-container  within  reach. 
(1927,  pp.  75-76.) 

The  gorilla's  attack  on  this  problem  af- 
forded no  evidence  of  insight.  As  it  hap- 
pened, during  the  first  trial,  and  within  a 
few  minutes  after  she  had  begun  work,  the 
ring  became  detached  from  the  hook  and 
shortly  thereafter  Congo  obtained  the  re- 
ward. As  there  was  no  indication  that  she 
perceived  the  relationship  of  ring  to  hook 
and  intentionally  removed  it  that  the  food 
might  be  drawn  within  reach,  this  solution 
was  recorded  as  accidental  and  subsequent 
tests  wholly  justified  the  inference. 

Our  description  relates  that: 

One  feature  of  her  initial  attack  on  this  problem 
is  peculiarly  interesting  in  relation  to  the  previ- 
ously described  diagonal  rope  problem.  When 
Congo  first  seized  the  carrier  arm  of  the  rope  she 
began  to  haul  it  in  hand  over  hand,  reaching  be- 
tween successive  bars  precisely  as  she  had  done  to 
good  purpose  in  the  diagonal  rope  situation.  This 
procedure  proved  useless  and  she  promptly  aban- 
doned it.  (1927,  pp.  76-78.) 
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Asj:)ects  of  the  animals  behavior  in  her 
fifth  trial  and  in  the  sixth  given  on  January 
13,  together  with  the  experimenter's  inter- 
pretation of  behavior,  we  herewith  present 
in  ([notation : 

The  foliowino;  day  success  was  achieved  more 
quickly  but  with  no  clear  indication  that  Congo 
had  associated  removal  of  the  ring  with  the  possi- 
bility of  drawing  in  the  food-carrier.  In  the  next 
trial  there  appeared  a  strong  tendency  to  shift 
rapidly  from  one  arm  of  the  rope  to  the  other, 
this  doubtless  being  an  effect  of  her  discovery  that 
success  ordinarily  followed  manipulation  first  of 
the  ring  arm  of  the  rope  and  then  of  the  carrier 
arm.  Teeth  as  well  as  hands  were  used  in  this  trial 
in  removing  the  ring  from  its  hook. 

The  performance  on  January  13  is  worthy  of 
somewhat  more  detailed  description  to  indicate 
stages  in  the  progress  of  adaptation.  Congo  at- 
tacked her  problem  with  enthusiasm.  She  pulled 
first  on  the  carrier  arm  twice,  then  on  the  ring 
arm,  then  back  to  the  carrier  arm  which  she  again 
pulled  twice;  now  to  the  ring  arm,  and  by  atten- 
tion to  and  manipulation  of  the  ring  she  freed  it 
from  the  hook.  This,  according  to  my  notes,  is 
the  first  time  she  has  manipulated  the  ring  with 
indication  of  definite  purpose  and  intent  to  free  it 
from  the  hook.  Having  succeeded  in  unhooking 
the  ring,  instead  of  going  directly  to  the  carrier 
arm  of  the  rope  and  pulling  in  her  food  she  pulled 
once  on  the  ring  arm.  Her  next  act  was  to  take  up 
the  carrier  arm  and  secure  the  reward.  The  total 
time  required  in  this  trial  was  seventy-five  sec- 
onds. 

The  problem  thus  far  had  elicited  gradual  as 
contrasted  with  sudden  adaptation.  There  was  an 
elimination  of  useless  movements  or  errors  on  the 
basis  rather  of  repeated  trial  than  of  understanding 
of  the  essential  features  of  the  situation.  No  evi- 
dence of  insight  or  understanding  had  appeared. 
Although  Congo  had  definitely  solved  the  problem 
it  seemed  desirable  to  give  her  a  few  more  trials 
in  order  to  trace  the  further  improvement  of 
technique  and  the  manner  in  which  errors  were 
eliminated. 

In  the  very  next  trial,  after  a  few  vain  pulls  on 
the  rope,  Congo  gave  attention  to  the  ring  and 
deliberately  and  definitely  freed  it  from  the  hook. 
This  marked  the  most  radical  improvement  in 
technique  yet  noted.  (1Q27,  pp.  80-81.) 

We  may  not  infer  that  this  problem  was 
solved  by  perception  of  the  essential  envi- 
ronmental relationships  and  direct  and  ap- 
propriate adaptation  thereto.  Instead,  suc- 
cess was  gradually  achieved  by  the  elimina- 
tion of  mistakes.  When  approximately  a 
year  after  the  original  solution  of  the 


hooked-rope  [)roblem  Congo  was  again  con- 
fronted with  it  as  an  experiment  in  memory, 
her  response,  although  far  from  perfect, 
was  clearly  enough  indicative  of  previous 
experience.  We  have  thus  summarized  the 
case: 

It  appears  therefore  that  although  her  first  re- 
sponse to  this  problematic  situation,  after  an  in- 
terval of  one  year  during  which  she  presumably 
had  no  experience  with  it  or  similar  problems, 
was  imperfect,  she  remembered  the  situation  and 
was  capable  of  prompt  and  perfect  adaptation.  It 
is  important  to  note  that  in  her  tenth  and  final 
trial  in  this  problem  during  the  winter  of  1926, 
she  made  several  false  moves  and  required  ap- 
proximately thirty  seconds  for  success.  Her  achieve- 
ments in  trials  4  and  5  of  the  repetitional  series 
are  markedly  superior  to  the  best  performance  of 
the  previous  year.  Hence  it  is  fair  to  say  that  she 
not  only  remembered  the  solution  of  the  hooked 
rope  problem,  but  actually  improved  in  adaptive 
ability  during  the  year  intervening  between  her 
opportunities  for  work.  (1927a,  p.  439.) 

Congo  was  accustomed  to  be  taken  from 
her  cage  daily  and  fastened  by  a  chain  ten 
or  twelve  feet  long  to  a  large  oak  tree 
nearby.  She  therefore  had  abundant  oppor- 
tunity to  become  familiar  with  possible  re- 
lations of  her  mooring  chain  to  the  trunk 
and  limbs  of  the  tree  and  to  acquire  skill  in 
unwinding  or  untangling  the  chain  when  her 
freedom  of  motion  becaine  restricted.  On 
the  assumption  that  problems  w^hich  would 
interest  Congo  and  exhibit  her  adaptivity 
might  be  set  by  winding  her  mooring  chain 
more  or  less  complexly  about  portions  of 
tree  trunks  or  posts,  w^hat  we  are  about  to 
describe  as  the  w^ound-chain  experiment  w^as 
devised.  It  was  initially  presented  during 
our  first  winter  by  winding  the  mooring 
chain  twice  about  the  trunk  of  a  large  oak 
tree  adjacent  to  the  tree  to  which  the  gorilla 
was  usually  moored  for  exercise.  A  plate  of 
food  was  so  placed  that  it  could  be  reached 
only  after  the  chain  had  been  unwound. 
Although  we  had  every  reason  to  expect 
that  Congo  would  promptly  and  readily 
solve  this  problem,  she  failed  in  two  trials 
of  fifty-live  minutes  and  sixty  minutes  re- 
spectively during  the  first  winter.  As  this 
result  was  surprising  and  puzzling,  because 
it  suggested  inhibition  of  effort  rather  than 
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lack  of  ability  to  succeed,  we  re-presented 
the  problem  the  following  winter  with  re- 
sult that  Congo  immediately  solved  it. 
Subsequently  we  discovered  that  whereas 
she  would  promptly  and  with  obvious  ease 
and  eagerness  unwind  the  chain,  even  when 
it  formed  a  very  complex  figure  about  the 
adjacent  portions  of  the  trunk  of  her  fa- 
miliar mooring  tree,  she  usually  would  re- 
fuse to  attempt  to  unwind  it  when  it  was 
placed  about  the  adjacent  and  relatively  un- 
familiar tree.  Her  behavior  was  even  more 
puzzling  to  the  experimenter  than  it  had 
been  initially.  We  have  previously  (pp.  490- 
491)  quoted  at  considerable  length  from 
our  description  of  the  gorilla's  behavior 
when  with  the  chain  attached  to  the  un- 
familiar tree  the  experimenter  endeavored 
to  achieve  maximal  motivation.  The  result 
was  success  in  adaptation. 

We  have  used  the  wound-chain  experi- 
ment illustratively  because  better  than  any 
other  employed  by  us  it  exhibits  the  com- 
plexity and  unpredictability  of  gorilla  re- 
sponse. It  is  beyond  doubt  that  Congo  knew 
how  to  unwind  or  disentangle  the  chain  and 
that  in  any  one  of  the  trials  she  would  have 
succeeded  had  she  been  adequately  moti- 
vated. For  the  peculiar  and  unpredictable 
inhibitions  of  effort  the  most  natural  expla- 
nation is  that  the  problem  was  originally 
set  under  a  tree  with  which  she  was  un- 
familiar. Having  initially  failed  of  success 
in  that  particular  situation  she  tended  to 
be  inhibited  thereafter  whenever  that  par- 
ticular situation  was  used.  On  the  other 
hand,  she  always  solved  the  problem 
promptly  when  it  was  set  under  the  familiar 
tree.  Never  have  we  observed  in  other  types 
of  anthropoid  ape  behavior  comparable  with 
that  of  Congo  or  suggesting  conditions  of 
inhibition  and  reenforcement  which  obvi- 
ously influenced  her. 

Because  the  story  of  our  experimental 
study  of  Congo  is  a  long  one  we  may  not 
at  this  point  offer  additional  illustrative  ma- 
terials but  shall  instead  summarize  our  sec- 
tion by  saying  that  the  various  problematic 
situations  experimentally  employed  exhib- 
ited several  modes  of  adaptation,  while  at 


the  same  time  indicating  relatively  slow 
and  inefficient  problem  solution. 

Further  description  of  our  observations 
may  most  serviceably  be  offered  in  sections 
devoted  to  evidences  of  ability  to  use  or 
construct  tools,  to  operate  simple  mecha- 
nisms; evidences  of  memory,  and,  finally, 
evidences  of  constructive  imagination — in- 
sight and  foresight. 

USE  OF  OBJECTS  AS  IMPLEMENTS; 
MECHANICAL  ABILITY 
When  we  first  planned  an  experimental 
study  of  Congo  we  had  in  mind  a  series  of 
problems  which  involved  the  use  of  objects 
as  tools,  for  we  assumed  from  our  experi- 
ence with  chimpanzees  that  the  gorilla 
would  quickly  learn  to  manipulate  objects 
and  might  eventually  acquire  considerable 
skill  in  the  use  of  tools,  certain  facility  even 
in  constructing  them,  and  possibly  also  a 
considerable  measure  of  mechanical  ability. 
That  our  assumption  was  unjustified  will 
appear  from  the  brief  review  of  the  litera- 
ture which  is  to  be  presented  and  also  from 
the  results  of  our  experiments. 

Mention  of  use  of  objects  as  tools  or  of 
aspects  of  mechanical  ability  in  the  gorilla 
are  few  and  of  little  scientific  importance. 
Those  which  we  shall  cite  are  typical,  al- 
though not  entirely  consonant  with  other 
lines  of  information. 

Reading  (1884,  p.  1278),  in  what  is 
clearly  mixture  of  truth  and  error,  asserts 
that  the  gorilla  cannot  make  a  fire,  builds 
neither  house  nor  shelter,  and  in  fighting 
uses  as  weapons  only  the  defensive  struc- 
tures of  his  own  body.  "He  will  seize  the 
gun  or  spear  of  his  adversary  and  break  but 
will  not  attempt  to  use  it  in  his  own  de- 
fence." Essentially  similar  is  the  report  of 
Garner  (1896,  p.  217)  that  the  animal  never 
puts  two  sticks  together  with  the  idea  of 
constructing  a  shelter  and  that  evidence 
is  lacking  that  objects  are  thrown  at  an 
enemy.  Assuredly  Reading  and  Garner  are 
mistaken  about  the  construction  of  nest  or 
shelter.  Possibly  they  are  correct  in  be- 
lieving that  objects  are  not  ordinarily  used 
by  the  gorilla  as  weapons. 
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RcftMi  ing  to  the  observations  of  Zenker, 
both  Matschie  (1904)  and  Heck  (1922,  p. 
684)  relate  that  often  when  the  flies  are 
troublesome  a  gorilla  may  break  twigs  from 
trees  or  bushes  and  holding  them  in  his  hand 
as  he  moves  forward  fan  himself  with  them. 
Concerning  this  observation  Heck  remarks 
that  if  the  possibility  of  imitation  of  man 
were  ruled  out,  it  would  stand  as  an  instance 
of  use  of  object  as  tool.  Undoubtedly  the 
value  of  Zenker's  statement  depends  on  the 
frequency  and  reliability  of  observation. 
Another  isolated  instance  of  what  may  have 
been  use  of  object  as  implement  is  cited  by 
Lonnberg  (191 7,  p.  17):  a  male  gorilla  was 
seen  walking  erect  with  a  pole  in  its  hand. 

The  pertinent  statement  of  Akeley,  re- 
ferring presumably  to  the  mountain  gorilla, 
is  overinclusive  and  fails  to  carry  convic- 
tion. "The  gorilla  makes  no  abode,  has  no 
clothes,  uses  no  tools,  unless  grasping  a  stick 
may  indicate  the  beginnings  of  such  an  idea. 
It  is  still  before  the  dawn  of  intelligence 
with  him."  (1923,  p.  243.) 

Poor  indeed  are  the  evidences  for  or 
against  implement-using  and  mechanical 
ability  in  the  behavioral  literature  on  the 
gorilla.  Numerous  observations  similar  to 
those  quoted  might  be  presented,  but  they 
would  add  little  to  our  knowledge  by  com- 
parison with  what  may  be  readily  obtained 
by  well-planned  experimentation.  We  there- 
fore present  in  the  following  pages  sum- 
mary account  of  relevant  experiments  with 
the  gorilla  Congo.  The  first  group  of  prob- 
lems to  be  considered  offered  the  animal 
opportunity  to  achieve  desired  reward  by 
using  a  small  stick  in  a  simple  manner.  In 
the  first  instance,  food  was  placed  beyond 
the  animal's  reach  on  a  shelf  and  one  or 
more  sticks  were  available  in  her  cage.  To 
our  surprise  in  a  series  of  trials  she  failed 
to  solve  this  simple  practical  problem. 

During  this  initial  period  of  experiment  to  test 
Congo's  ability  to  use  the  stick  as  a  tool  it  became 
increasingly  clear  that  she  had  neither  natural  nor 
acquired  ability  to  use  sticks,  straws,  or  func- 
tionally similar  objects  in  her  cage  to  aid  her  in 
reaching  desired  food.  She  used  but  two  methods : 
the  attempt  to  squeeze  her  head  and  body  through 
the  feeding  aperture,  and  reaching  with  extended 


arm.  To  my  great  surprise  there  was  no  overt  ex- 
pression of  excitement  or  anger  because  of  diffi- 
culties encountered  and  failure  to  achieve  the  de- 
sired reward.  She  was  hungry,  evidently  wanted 
the  food,  and  yet  acted  calmly.  Surprising  also  to 
the  observer  were  Congo's  poise  in  the  experi- 
ment, her  deliberateness  of  movement  and  adap- 
tive effort,  and  her  self-control  and  emotional 
stability.  (Yerkes,  1927,  p.  42.) 

A  second  experiment  consisted  in  placing 
food  as  reward  on  a  platform  outside  a  grill 
of  iron  bars  through  which  Congo  could 
readily  reach.  At  one  edge  of  the  platform 
lay  a  stick.  It  would  appear  almost  inevi- 
table that  a  highly  organized  primate  should 
secure  the  reward  by  grasping  the  stick  and 
drawing  the  food  within  reach.  But  not  so 
with  Congo.  For  having  seen  the  food  placed 
on  the  platform  she  came  directly  to  the 
grill  and  reached  through  it. 

Next  she  touched  the  stick  with  her  right  hand, 
but  instead  of  picking  it  up  and  using  it  definitely 
she  pushed  it  to  one  side  and  out  of  her  way  as  if 
irritated  by  its  presence.  Not  satisfied  with  merely 
pushing  it  off  the  platform,  she  continued  until  it 
was  almost  beyond  her  reach.  (1927,  p.  45.) 

In  this  experiment  also  failure  was  re- 
corded. Thereupon  the  experimenter  at- 
tempted to  show  Congo  how  to  solve  the 
problem  and  thus  to  enable  her  to  adapt 
imitatively;  again  failure.  Finally,  definite 
tuitional  procedure  was  adopted  in  that  the 
stick  was  placed  in  contact  with  the  reward 
so  that  all  the  animal  had  to  do  was  move 
it  in  the  proper  direction  and  the  food  would 
be  brought  within  reach.  The  manner  in 
which  Congo  profited  by  this  opportunity 
for  behavioral  adaptation  is  of  such  peculiar 
interest  and  importance  that  we  quote  some- 
what fully  from  our  published  description. 
The  experimenter  supplied  imitative  copy 
by  pushing  the  apple  about  with  the  stick. 

After  doing  this  a  number  of  times  I  laid  the 
stick  down  where  Congo  could  reach  it.  At  inter- 
vals I  repeated  this  performance  up  to  six  times, 
but  with  no  attempt  on  the  part  of  Congo  to  imi- 
tate me.  Finally,  I  pulled  the  apple  toward  the 
grill  and  left  the  stick  lying  with  one  end  against  it. 
Immediately  Congo  grasped  the  stick  and  in  mov- 
ing it  chanced  to  move  the  apple  also.  It  was  just 
enough,  however,  to  enable  her  to  reach  the  re- 
ward. This,  a  fortunate  accident,  had  marked 
effect. 
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After  a  few  minutes  I  continued  the  copy-set- 
ting, using  the  stick  to  move  the  apple,  then  put- 
ting it  down  as  above  described.  This  was  done 
about  a  dozen  times  without  imitative  response. 


Fig.  154.  Congo  using  a  stick  as  instrument.  From  Yeriies, 
Genetic  Psychology  Monographs. 


Then  I  again  laid  the  stick  down  in  contact  with 
the  apple.  Congo  immediately  grasped  the  stick 
with  her  right  hand  and  with  it  swept  the  apple 
to  her  left  toward  the  corner  of  the  grill  and  within 
reach.  But  even  now  when  I  laid  the  stick  down 
apart  from  the  apple  she  paid  no  attention  to  it. 
Evidently  her  natural  tendency  to  imitate  my  acts 
was  slight  indeed.  Prior  to  observation  I  had  sup- 
posed that  she  would  use  the  stick  readily,  if  not 
by  visual  imitation,  then  by  way  of  the  tuition 
which  this  experiment  provides. 

The  imitation  test  was  varied  somewhat  on 
January  i6  when  I  used  small  pieces  of  apple,  usu- 
ally quarters,  and  showed  Congo  that  they  might 
readily  be  moved  about  either  toward  or  away 
from  the  grill  by  grasping  and  manipulating  the 
stick.  Whenever  the  stick  happened  to  come  into 
contact  with  the  apple,  or  be  left  by  me  in  that 
position,  she  eagerly  seized  it  and  swept  the  apple 
toward  her  left.  If,  however,  the  stick  was  placed 
on  the  left  side  of  the  apple,  instead  of  the  right 
side,  she  would  make  precisely  the  same  motion, 
sweeping  it  futilely  toward  her  left  and  there 
abandoning  it.  Although  opportunity  was  provided 
many  times  in  the  course  of  this  copy-setting, 
never  once  did  she  appropriately  place  the  stick  in 
relation  to  the  apple  and  definitely  direct  its  mo- 
tion. The  act  of  grasping  the  stick  when  it  lay  in 
contact  with  the  piece  of.  apple  and  at  the  right, 
and  of  sweeping  it  definitely  to  the  left,  seemed 
hke  an  automatism. 


The  tuitional  procedure  was  continued  on  four 
successive  days,  January  15  to  18,  an  average 
of  fifteen  minutes  a  day  being  devoted  to  the 
task.  Ordinarily,  Congo's  attention  was  excellent 
throughout  the  interval  and  she  undoubtedly 
would  have  worked  much  longer,  if  continuation 
had  seemed  advisable. 

Struck  by  the  value  of  Congo's  behavior  as  evi- 
dence of  the  impossibility  of  properly  describing 
or  understanding  an  action  except  in  the  light  of 
its  genetic  history,  I  arranged  on  January  19, 
with  the  cooperation  of  Mr.  Ben  Burbridge,  to 
make  a  motion  picture  record  of  Congo's  use  of 
a  stick  to  secure  food.  For  the  purpose  of  demon- 
stration, a  half  orange  was  placed  on  the  platform 
with  the  stick  just  to  the  left  of  it,  from  Congo's 
point  of  view.  A  record  then  was  made  of  Congo 
approaching,  grasping  the  stick,  and  sweeping  it 
vigorously  toward  her  left,  and  therefore  away 
from  the  orange.  I  am  not  sure  that  the  film 
shows  any  look  of  disappointment,  chagrin  or 
foolishness,  but  it  certainly  seems  as  though  some- 
thing of  the  sort  should  appear !  In  the  next  in- 
stance the  stick  was  placed  to  the  right  of  the 
orange  and  a  record  made  of  Congo  grasping  it 
and  definitely  sweeping  the  orange  toward  the  left 
corner  of  the  grill. 

Anyone  ignorant  of  the  history  of  this  behavior 
might  naturally  interpret  the  one  act  as  stupidly 


Fig.  155.  Congo  trying  to  reach  an  apple  with  a  stick. 
From  Yerkes,  Genetic  Psychology  Monographs. 


unadaptive  and  the  other  as  definitely  adaptive. 
Actually,  as  viewed  in  the  light  of  the  foregoing 
description,  they  differ  shghtly  in  value,  and  the 
one  probably  is  neither  more  stupid  nor  more  in- 
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tcllim-nl  than  the  other.  Tnrlecd,  Congo's  persist- 
ence in  sweeping  the  stick  toward  her  left  irre- 
spective of  its  position  in  relation  to  the  desired 
food  was  the  most  remarkable  result  of  the  experi- 
ment. (1Q27,  pp.  48-50.) 

Only  after  much  fruitless  endeavor  and  a 
great  deal  of  practice  did  Congo  finally  suc- 
ceed in  using  the  stick  promptly  and  skil- 
fully to  obtain  a  desired  object  which  was 
placed  on  the  platform  beyond  the  reach  of 
her  arm.  One  cannot  attribute  her  success 
to  initiative,  for  she  had  opportunity  to 
profit  imitatively  and  also  from  tuition. 
Even  after  a  considerable  period  of  practice 
use  of  the  stick  continued  to  be  very  crude, 
consisting  chiefly  of  pushing,  throwing,  jab- 
bing, instead  of  well-coordinated,  steady, 
directed  movements. 

Apparently  she  had  her  objective  definitely  in 
mind  and  knew  what  she  wanted  to  do,  but  lacked 
the  ability  to  make  hand  and  eye  work  together. 
So  great  is  her  difficulty  in  using  the  stick  that  I 
am  by  no  means  sanguine  that  she  will  ever  at- 
tempt to  use  it  in  other  situations.  It  is  hard,  dis- 
couraging work ;  probably  not  less  so  to-day  than 
when  she  originally  achieved  freedom  from  her 
initial  automatism. 

But  the  very  next  day  she  used  the  stick  bet- 
ter than  ever  before  and  repeatedly  secured  bits  of 
food  in  from  thirty  seconds  to  a  minute.  Her  suc- 
cess heartened  her  greatly  and  her  technique  im- 
proved steadily  and  markedly.  At  times  she  placed 
the  stick  fairly  well  and  made  steady  as  contrasted 
with  jerky  movements.  Either  hand  was  used  and 
apparently  with  no  great  difference  in  ease  or 
skill.  (1927,  p.  S3.) 

The  next  phase  of  the  stick  experiment 
involved  dissociation  of  the  object  from  the 
immediate  situation  in  which  the  reward 
appeared.  The  stick  for  example,  instead  of 
being  placed  on  the  platform,  was  located 
somewhere  in  the  animal's  cage  within  view 
of  the  platform.  Congo  gave  no  indication 
of  association  of  the  stick  with  the  prob- 
lematic situation,  and  after  a  few  trials  we 
recorded  failure  of  solution.  Thereupon  we 
endeavored  to  teach  her  to  seek,  fetch,  and 
use  the  stick  whenever  it  was  required.  In 
our  discussion  of  perception  (p.  487)  we 
have  quoted  a  description  of  one  phase 
of  the  dissociation  of  stick  from  immediate 
situation.  After  a  time  success  was  achieved 
in  this  experiment  and  Congo,  when  food 


was  placed  on  the  j)latform.  vvoulrl  look 
about  her  cage  and  taking  up  an  available 
stick  carry  it  to  the  grill  and  use  it  effec- 
tively. 

This  particular  series  of  experiments  ter- 
minated with  what  we  have  called  the  hid- 
den-stick problem,  in  which,  as  the  name 
implies,  the  object  to  be  used  as  tool  was 
invisible  and  must  therefore  be  sought  by 
the  animal.  The  result  was  that  although 
Congo  failed  to  work  with  high  degree  of 
directness  and  assurance,  her  behavior  fre- 
quently indicated  that  what  was  "out  of 
sight"  was  not  necessarily  "out  of  mind." 

Differing  importantly  from  the  simple 
stick  problems  which  we  have  considered  is 
one  in  which  a  wire,  stick,  pipe,  or  rod  might 
be  used  as  implement  to  secure  food  con- 
cealed in  the  middle  of  a  section  of  iron 
pipe  which  was  fastened  to  the  ground.  We 
considered  this  also  a  simple,  relatively  easy 
problem  and  expected  the  gorilla  to  solve  it 
on  her  own  initiative  and  with  promptitude. 
Such  however  was  not  the  case,  for  she 
failed  to  exhibit  any  signs  of  approaching 
adaptation.  Attempts  of  the  experimenter 
to  assist  her  by  setting  imitative  copy 
yielded  negative  results,  and  even  definite 
tuitional  efforts,  in  which  the  experimenter 
placed  the  implement  at  or  actually  in  the 
end  of  the  pipe  so  that  all  the  subject  was 
required  to  do  was  push  it  through  and  thus 
force  the  reward  out  the  opposite  end.  were 
unavailing. 

In  the  meantime  Congo  had  learned  to 
use  a  stick  in  the  platform-stick  experiment 
and  it  was  thought  that  her  ability  might 
transfer  to  the  pipe  and  stick  problem.  This 
did  not  happen,  although  evidence  of  in- 
creasing interest  in  the  stick  appeared,  for 
at  times  Congo  would  take  it  up  and  hold  or 
carry  it  about  with  her,  or  again  she  would 
grasp  the  stick  and,  looking  at  the  pipe, 
hesitate  as  though  puzzled  and  baffled.  One 
might  interpret  this  behavior  as  indicating 
an  early  stage  in  adaptation. 

During  the  second  winter  this  type  of 
problem  was  presented  in  a  slightly  differ- 
ent form  by  use  of  a  long  wooden  box  open 
at  both  ends  and  a  heavy  wooden  pole  in- 


Fig.  156.  Upper.  The  box  and  pole  problem.  Congo  standing  on  her  head  as  she  looks  through  the  box.  Middle.  Manipu- 
lation of  pole  in  the  box  and  pole  problem.  Lower.  The  pipe  and  rod  problem.  Congo  on  the  threshold  of  success.  From 
Yerk.es,  Genetic  Psychology  Monographs. 
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stead  of  pipe  and  stick.  Once  more  Congo 
failed  to  solve  the  problem  unaided.  When 
the  experimenter  provided  imitative  copy 
by  showing  her  how  the  food  could  be  ob- 
tained, she  manifested  steadily  increasing 
interest  in  the  pole  and  attempted  to  use  it. 

Even  after  Congo  had  thoroughly  mastered  the 
handHng  of  the  pole  when  once  it  was  properly 
entered,  she  found  it  extremely  difficult  so  to 
orient  it  that  she  could  insert  it  herself.  This  re- 
quired a  considerable  amount  of  practice.  In  con- 
nection with  her  progress  toward  success,  her  be- 
havior in  trial  (c)  14  is  significant.  The  pole  in 
this  instance  was  initially  placed  three  feet  east 
of  the  box.  Congo  carried  it  to  the  north  end  of  the 
box  and  there  sat  looking  about.  Presently  she 
looked  into  the  box  and  then  tried  hard  to  insert 
the  pole,  but  she  missed  the  opening  and  pushed 
it  for  some  feet  along  the  east  side  of  the  box.  A 
little  later  she  again  attempted  to  insert  it  at  the 
north  end,  looked  into  the  box,  looked  at  the  end 
of  the  box,  then  at  the  end  of  the  pole,  paused, 
and  then  rather  abstractedly  handled  the  pole  as 
though  puzzled  over  its  relationship  to  the  box. 
This  seemed  very  much  like  a  reflective  pause,  and 
to  the  observer  it  naturally  suggested  approaching 
mastery  of  the  problem.  (1927a,  pp.  419-420.) 

After  the  box  and  pole  experiment  had 
been  definitely  mastered,  primarily  as  re- 
sult of  tuition,  experimental  test  was  made 
of  transfer  of  adaptation  acquired  in  that 
particular  situation  to  the  essentially  simi- 
lar pipe  and  stick  problem.  For  this  purpose 
Congo  was  re-presented  with  the  original 
pipe  and  stick  situation.  To  our  great  sur- 
prise she  promptly  solved  the  problem.  We 
have  thus  summarized  results  of  this  and 
similar  experiments: 

Evidence  of  transfer  of  ability  from  one  prob- 
lematic situation  to  a  differing  one  appeared  in 
two  experiments :  the  shelf  and  stick  and  the  pipe 
and  rod.  During  the  winter  of  1926  Congo  failed 
to  solve  the  shelf  and  stick  problem,  although  she 
mastered  certain  similar  problems,  but  when  the 
shelf  and  stick  situation  was  re-presented  after  an 
interval  of  one  year,  she  adapted  to  it  almost 
immediately  and  perfectly,  presumably  on  the  basis 
of  her  previous  experience  in  similar  problematic 
situations  and  by  reason  of  transfer.  An  explicit 
test  of  transfer  was  made  with  the  pipe  and  rod 
experiment  after  Congo  had  mastered  the  essen- 
tially similar  box  and  pole  experiment.  The  result 
was  positive.  In  general,  however,  evidences  of 
spread  or  transfer  of  acquired  interests  and  adapta- 
tions were  meager.  (1027a,  pp.  527-528.) 


In  a  third  assemblage  of  problems  the 
box  appeared  as  possible  implement.  In  the 
simplest  of  the  several  problems  suspended 
food  might  be  reached  by  proper  placement 
of  a  single  box;  a  more  complicated  form 
of  this  experiment  required  that  the  box, 
because  of  unequal  dimensions,  be  placed 
with  its  greatest  dimension  vertical ;  and  in 
still  more  complicated  problems,  solution  re- 
quired that  a  pyramid  be  constructed  in 
suitable  relation  to  the  goal. 

Although  this  series  of  experiments  is  of 
unusual  interest  we  may  not  take  space  for 
detailed  description,  but  must  instead  sum- 
marize the  results. 

Boxes  were  not  promptly  used  as  implements  by 
Congo  in  1926,  but  encouraged  by  imitative  copy 
and  tuitional  effort  on  the  part  of  the  experimenter, 
she  finally  achieved  solution  of  the  greatest-dimen- 
sion and  the  two-box  problems.  The  experiments 
revealed  little  initiative,  originality,  or  insight. 
Similar  experiments  in  1927,  some  of  them  virtu- 
ally repetitions  of  earlier  ones,  and  others  new  to 
the  subject,  yielded  more  abundant  positive  re- 
sults. The  problems  which  had  been  solved  the 
previous  winter  were  met  with  surprisingly  ade- 
quate response  on  re-presentation.  Indeed,  it  was 
clear  that  she  had  continued  to  improve  during 
the  rest  interval.  New  problems,  involving  the  use 
of  three  and  four  boxes,  demonstrated  an  increase 
of  adaptivity  over  that  of  1926,  while  also  proving 
that  each  additional  box  essentially  alters  the 
situation  and  tends  to  render  it  problematic.  One 
might  naturally  suppose  that  having  learned  to  pile 
one  box  upon  another  in  order  to  reach  a  desired 
reward,  an  animal  physically  capable  of  the  task 
would  use  additional  boxes  as  necessarj^  and  avail- 
able. Such  was  not  the  case  for  Congo.  (1927a,  pp. 
528-529.) 

This  general  statement  we  beg  to  supple- 
ment by  fragments  from  descriptions  of 
Congo's  behavior  in  particular  experiments; 
we  quote  first  from  account  of  her  first  repe- 
titional  trial  in  the  problem  of  two  boxes. 

Congo  ran  directly  to  the  larger  box  and  rolled 
it  over  three  times  toward  the  center  until  it  was 
in  excellent  position  for  use.  Then  she  hastened 
directly  to  the  smaller  box,  paused  a  moment  to 
sit  on  it,  and  taking  it  in  her  arms  carried  it  to  the 
larger  box,  placed  it  squarely  upon  the  latter, 
mounted  the  pyramid  which  she  had  thus  con- 
structed, and  without  difficulty  reached  the  bag  of 
food.  The  whole  performance  occupied  somewhat 
less  than  one  minute.  Her  technique  was  perfect 
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and  the  only  obvious  possibility  of  improvement 
was  the  elimination  of  the  delay  at  the  smaller 
box  when  she  stopped  to  sit  on  it  as  if  interested 
in  the  feel  of  it.  (1927a,  p.  465.) 


Fig.  157.  The  use  of  boxes  as  instruments.  Congo  at  work. 
From  Yerkes,  Genetic  Psychology  Monographs. 


And  a  part  of  our  description  of  trial  7 
in  the  experiment  with  three  boxes: 

She  came  to  the  experiment  eagerly,  and  after 
several  minutes  of  varied  activity  directly,  and 
with  definite  intent  it  seemed,  pulled  18  to  cen- 
ter, drew  IS  upon  it,  and  reaching  from  the  pile 
almost  touched  the  reward.  Encouraged  thereby 
she  nevertheless  descended  to  the  ground  and, 
knocking  15  from  18,  attempted  from  18  to  pull 
both  15  and  12  to  her.  She  was  able  to  get  both  in 
her  hands  simultaneously,  but  she  failed  to  raise 
them.  Her  next  move  was  to  pull  15  upon  18  and 
then  reaching  down  from  15  to  draw  up  12  and 
place  it  upon  15.  The  pyramid  thus  constituted 
was  perfect  and,  instantly  mounting  it,  she  easily 
reached  the  bananas  and,  grasping  four  of  them, 
sat  down  on  12  to  devour  them.  (1927a,  p.  471.) 

By  the  presentation  of  simple  mecha- 
nisms we  endeavored  to  discover  the  extent 
of  Congo's  mechanical  ability.  Among  the 
mechanisms  employed  for  this  purpose  were 
the  ring  and  hook  of  the  hooked-rope  experi- 
ment, the  hasp  and  padlock,  the  spring  bolt, 
the  spring  harness  snap,  and  various  simple 
latches  and  hooks  which  were  attached  to 
the  doors  about  the  cage  and  elsewhere.  Our 


initial  experience  was  with  the  hasp  and 
padlock  problem.  This  was  set  by  placing 
food  in  a  wooden  box  with  hinged  lid.  Congo 
observed  this  procedure;  then  the  lid  of 
the  box  was  closed  and  fastened  with  a 
padlock,  which  instead  of  being  locked  was 
merely  hooked  into  the  staple  of  the  hasp. 
From  our  previous  experience  with  chim- 
panzees and  orang-outans  we  assumed  that 
the  gorilla  would  quickly  discover  how  to 
remove  the  lock  and  open  the  box  in  order 
to  obtain  the  desired  food.  Such  was  not  the 
case,  for  despite  a  long  series  of  tests  the 
gorilla  completely  failed  of  her  own  initia- 
tive to  solve  this  simple  problem,  and  even 
when  opportunity  to  imitate  the  experi- 
menter was  presented  she  adapted  to  the 
situation  with  extreme  slowness. 

Likewise,  in  the  several  other  forms  of 
experiment  involving  simple  mechanisms, 
Congo  initially  failed  to  achieve  adjustment 


Fig.  158.  A  Liiic('-li(i\  pyniiiiid  e mi^t i  iu  UhI  liy  rmit^o  to 
reach  suspended  food.  From  Yerkes,  Genetic  Psychology 
Monographs. 


and  finally  succeeded  by  imitation  or  as 
result  of  tuition.  Conspicuous  indeed  were 
her  mechanical   inaptitude   and  extreme 
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slowness  and  imperfection  of  adaptation  to 
simple  mechanical  devices.  Our  principal 
conclusions  may  be  conveniently  summa- 
rized in  (|uotation: 

From  the  observational  results  presented  in  the 
foreo;oin<;  pages  it  would  appear  that  my  earlier 
tentative  conclusions  relative  to  the  narrowly  lim- 
ited mechanical  ability  or  aptitude  of  Congo  are 
wholly  confirmed.  Although  in  the  winter  of  1927 
she  succeeded  in  solving  simple  mechanical  prob- 
lems in  which  she  had  previously  failed,  this  indi- 
cates, I  believe,  rather  the  combined  results  of 
general  adaptation  to  experimental  situations  and 
maturation  than  increased  aptitude  for  dealing 
with  mechanisms  or  greater  insight  into  their  essen- 
tial characteristics  and  relations.  Also  supporting 
the  conclusion  that  she  is  mechanically  inapt  in  a 
truly  remarkable  degree  is  the  repeatedly  con- 
firmed observation  that  she  gave  almost  no  atten- 
tion to  such  mechanisms  as  the  locks,  hooks,  snaps, 
and  like  devices  which  were  used  about  her  cage, 
in  the  construction  of  experimental  apparatus, 
and  for  mooring  her  to  trees.  A  notable  illustrative 
instance  is  the  following.  On  the  inside  of  the 
door  leading  into  her  cage  was  a  light  hook  such 
as  is  used  on  screen  doors,  which  served  to  hold 
the  door  closed  after  one  had  entered  the  cage. 
It  might  naturally  be  supposed  that  Congo  could, 
if  she  had  so  desired,  either  thrust  the  door  open 
by  force  or  lift  the  hook  out  of  its  eye,  but  during 
my  months  of  observation  of  the  animal  and  daily 
use  of  this  device  to  hold  the  door  shut,  I  never 
once  saw  her  manipulate  it.  Were  this  not  a  typi- 
cal observation,  I  should  report  others.  It  is  a 
clear  case  of  mechanical  inaptitude.  The  chimpan- 
zee is  highly  gifted  in  this  respect,  as  compared 
with  Congo.  I  think  the  same  statement  might  be 
applied  to  the  orang-outan,  but  as  I  have  not  had 
opportunity  to  make  strictly  comparable  experi- 
ments and  should  have  to  depend  upon  intimate 
experimental  acquaintance  with  only  one  speci- 
men, I  prefer  to  limit  the  comparison  as  indi- 
cated above.  (iQ27a,  p.  458.) 

If  one  were  to  gauge  the  capacity  for 
behavioral  adaptation  (ir^telligence)  of  the 
gorilla  Congo  by  results  of  experiments  re- 
quiring the  use  of  objects  as  implements  or 
the  exercise  of  mechanical  ability,  the  rating 
would  be  low  indeed  by  comparison  with 
chimpanzee  or  orang-outan.  Our  observa- 
tions indicate,  first,  that  Congo  almost 
wholly  lacked  natural  ability  to  use  objects 
as  implements,  and  second,  that  such  ability 
was  acquired  very  slowly  and  imperfectly 
as  result  of  imitative  opportunitv  or  other 


forms  of  tuitional  aifl.  It  is  a  necessary  con- 
clusion from  these  experiments  that  the  go- 
rilla, as  represented  by  this  individual,  pos- 
sesses relatively  little  mechanical  aptitude 
and  slight  tendency  to  utilize  objects  as 
tools  or  so  to  manipulate,  fashion,  or  con- 
struct them  that  they  will  serve  any  particu- 
lar adaptive  purpose.  It  is  noteworthy  that 
this  general  conclusion  from  experimental 
observation  is  in  agreement  with  the  state- 
ments which  are  to  be  found  in  the  natu- 
ralistic literature  and  which  standing  alone 
are  unconvincing. 

To  infer  from  the  observations  which  we 
have  reported  and  from  the  conclusion  that 
the  gorilla  ranks  low  in  ability  to  utilize  ob- 
jects as  implements  and  to  operate  simple 
mechanisms  that  this  genus  of  anthropoid 
ape  possesses  relatively  little  intelligence  is 
entirely  unjustified.  For,  however  important 
they  may  be,  the  functions  which  have  been 
considered  are  merely  examples  of  adap- 
tivity.  They  do  not  constitute  intelligence, 
but  instead  contribute  to  it.  Thus  viewed, 
it  is  entirely  possible  that  the  gorilla,  while 
being  distinctlv  inferior  to  the  chimpanzee 
in  ability  to  use  and  fashion  implements  and 
to  operate  mechanisms,  is  superior  to  it  in 
certain  other  modes  of  behavioral  adapta- 
tion and  may  indeed  possess  a  higher  order 
of  intelligence  than  any  other  existing  an- 
thropoid ape.  We  are  attempting  to  indicate 
a  possibility,  without  assertion  or  prophecy. 
It  is  a  matter  of  common  knowledge  that 
man  exhibits  extreme  diversitv  in  mechani- 
cal and  artistic  aptitude  and  ability.  There 
are  those  who  are  naturally  gifted  as  arti- 
sans, but  who  almost  entirely  lack  artistic 
abilities,  and,  by  contrast,  those  who  al- 
though geniuses  in  musical  or  graphic  ex- 
pression, are  almost  wholly  destitute  of 
mechanical  constructiveness  or  like  apti- 
tudes. Possibly,  then,  gorilla  and  chimpan- 
zee represent  dift'ering  directions  of  behav- 
ioral development,  and  may  more  profitably 
be  described  in  terms  of  differences  and  con- 
trasts than  by  the  simple  and  at  present  ut- 
terly inadequately  based  quantitafive  com- 
parison "more  or  less  intelligent.'' 
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CONCERNING  MEMORY,  INSIGHT,  AND  FORESIGHT  IN  GORILLA 


TO  pursue  a  step  further  the  considera- 
tions with  which  the  previous  chap- 
ter ended,  we  may  observe  that  the 
interrelations  of  discovered  modes  of  behav- 
ioral adaptation  are  little  known.  Tendency 
and  ability  to  use  objects  as  tools  may  or 
may  not  be  closely  related  to  mechanical 
ability.  It  is  indeed  probable  that  there  are 
varieties  of  reproductive  and  creative  im- 
agination and  their  correlated  activities 
which  are  very  different  from  and  possibly 
also  independent  of  implement-using  and 
mechanical  aptitude.  Hence  the  extreme 
importance  of  extending  knowledge  of  go- 
rilla intelligence  by  observation  of  response 
to  other  sorts  of  problem  than  those  which 
demand  use  of  implements  or  manipulation 
of  mechanisms.  As  we  have  already  sug- 
gested, Congo,  although  a  moron  in  me- 
chanics, may  nevertheless  be  capable  of 
various  kinds  of  imaginative  adaptation. 
All  that  the  results  thus  far  considered  jus- 
tify us  in  saying  is  that  she  is  not  mechani- 
cally minded. 

Among  the  many  problems  used  by  us  in 
exploring  gorilla  intelligence  were  several 
especially  designed  to  exhibit  memory.  In 
general,  they  may  be  described  as  the  brief 
presentation  of  a  situation  to  which  the  sub- 
ject was  not  permitted  to  respond  adap- 
tively  or  otherwise  until  after  a  predeter- 
mined interval,  which  ranged  from  a  few 
seconds  to  many  months.  Thus  we  endeav- 
ored to  discover  whether  the  gorilla  can  re- 
member, and  if  so,  what  and  how  long. 

Diligent  search  of  the  literature  has  dis- 
covered to  us  no  facts  concerning  gorilla 
memory  and  few  dogmatic  assertions  or 
guesses.  Of  the  dwarfed  captive  "Pussi" 
Grabowsky  (1904,  p.  257)  in  this  connec- 
tion writes: 

It  is  also  peculiar  that  although  this  animal  has 
never  been  struck  during  her  stay  here  she  always 


shrinks  back  and  withdraws  into  the  background 
if  one  unexpectedly  lifts  a  stick  or  umbrella  into 
the  air  near  her  cage.  This  fear  would  seem  to 
indicate  that  she  has  been  badly  treated  by  her 
previous  owners  and  it  also  speaks  in  favor  of  her 
good  memory. 

The  picture  thus  presented  will  be  fa- 
miliar to  all  who  have  long  carefully  ob- 
served the  manlike  apes,  for  whether  or  not 
indicative  of  excellent  memory  it  is  char- 
acteristic. After  contrasting  the  mentality 
of  gorilla  and  chimpanzee,  Sokolowsky 
(1908,  p.  50)  remarks  that  the  former  is 
the  more  sensitive  to  punishment,  easily 
disturbed,  and  that  it  does  not  forget 
quickly.  Incredible  as  it  may  seem,  these 
statements  are  typical  of  what  the  literature 
contains  by  way  of  information  on  gorilla 
memory.  Naturally  we  hasten  to  search  else- 
where for  knowledge. 

During  our  three  successive  periods  of 
work  with  Congo,  evidences  of  mnemonic 
processes  became  increasingly  varied,  nu- 
merous, and  significant.  As  briefly  as  prac- 
ticable we  shall  indicate  the  nature  of  our 
experiments  and  of  the  results  obtained. 

Doubtful  at  first  because  the  subject  was 
so  inexpressive  of  mental  condition,  we  were 
finally  entirely  convinced  by  her  behavior 
that  she  remembered  the  experimenter  and 
also  many  experimental  situations  or  as- 
pects thereof,  not  only  from  day  to  day  but 
for  the  maximum  interval,  approximately 
eleven  months,  between  observations. 

To  illustrate  we  quote  the  following  ac- 
count of  the  animal's  behavior  when  the 
experimenter  re-presented  himself  after  an 
absence  of  about  ten  months. 

On  my  return  to  Jacksonville,  January  14,  1927, 
I  at  once  went  to  see  Congo.  As  I  approached  she 
came  to  the  side  of  her  cage  and  gazed  at  me  in- 
tently and  steadily.  Surprised  by  the  directness 
and  duration  of  her  stare  I  returned  it.  She  seemed 
not  in  the  least  disconcerted  by  my  direct  and 
continued  inspection,  but  for  an  interval  of  per- 
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haps  one  to  two  minutes  looked  me  over  care- 
fully, and  for  a  considerable  time  looked  directly 
into  my  eyes.  The  fact  is  noteworthy  because 
most  animals  will  not  meet  the  human  gaze  di- 
rectly for  more  than  a  few  seconds.  There  was  no 
affective  demonstration  or  other  unmistakable  sign 
that  she  remembered  me.  I  take  it,  however,  that 
her  very  marked  interest  in  me  on  first  appear- 
ance is  indicative  of  memory.  My  suspicion,  in 
this  connection,  was  confirmed  on  the  following 
day  by  the  behavior  described  in  subsequent  para- 
graphs. 

I  started  to  remove  a  wooden  shutter  which 
during  my  absence  had  been  nailed  over  the  grill 
at  the  easterly  corner  of  the  cage.  Seeing  what  I 
was  doing,  Congo  came  and  assisted  by  pushing 
against  the  shutter  from  within  the  cage.  Her 
action  was  eagerly  aggressive  and  at  once  aroused 
my  suspicion  of  interest  which  had  carried  over 
from  experiences  in  our  experiments  of  the  previ- 
ous winter.  No  sooner  had  the  shutter  been  re- 
moved and  the  grill  thus  cleared,  than  Congo 
hunted  up  a  stick  and  bringing  it  to  the  grill 
tried  to  use  it  to  obtain  things  outside  the  cage. 
This  behavior  convinced  me  of  memory  of  cer- 
tain experimental  situations  in  which  she  previ- 
ously had  worked.  (1927a,  pp.  383-384.) 

The  following  winter  even  more  definite 
evidence  of  recognition  of  the  experimenter 
became  available  (Yerkes,  1928,  pp.  12- 
13).  The  interval  of  absence  had  as  previ- 
ously been  about  ten  months.  The  experi- 
menter, dressed  as  habitually  for  work  with 
Congo,  approached  her  cage  unseen  by  her 
and  accompanied  by  her  caretaker  in  order 
that  there  should  be  two  observers  of  the 
animal's  behavior.  On  seeing  the  experi- 
menter Congo  immediately  came  to  the  side 
of  her  cage  and  thus  approaching  as  near 
as  possible  to  him  uttered  a  deep  growl-like 
sound,  previously  identified  as  indicative  of 
satisfaction,  and  pressing  against  the  net- 
ting of  the  cage  protruded  her  lips  as  if  in 
greeting.  The  caretaker,  who  had  even  bet- 
ter opportunity  to  observe  significant  as- 
pects of  the  total  situation  than  the  experi- 
menter, reports  that  this  behavior  was  quite 
different  from  that  evoked  by  strangers,  and 
in  his  opinion  definitely  indicated  that 
Congo  recognized  the  visitor  and  was  glad 
to  see  him.  Certainly  her  subsequent  ac- 
tions confirmed  this  opinion,  for  she  was 
obviously  eager  to  have  the  experimenter  at 


hand  and  either  tf)  work  or  play  with  or  for 
him  in  accordance  with  the  program  of  the 
day. 

Repetition  of  experiments  was  definitely 
planned  to  indicate  mental  development 
and  also  memory.  During  the  second  winter 
of  work  almost  all  of  the  types  of  experi- 
ment used  the  previous  winter  were  re-pre- 
sented to  Congo,  and  during  the  third  win- 
ter, as  far  as  practicable,  the  same  proce- 
dure was  followed.  Although  the  intervals 
between  these  repetitions  ranged  from  nine 
to  eleven  months,  almost  without  exception 
the  results  indicated  memory  of  the  prob- 
lematic situations  and  retention  of  ability 
to  respond  to  them  with  facility  and  a  con- 
siderable degree  of  adaptation.  Often  indeed 
there  appeared  evidence  of  progress  during 
the  interim  between  experiments.  We  shall 
more  explicitly  state  results  of  the  re-pres- 
entation of  experiments  by  brief  quota- 
tion. 

Of  response  to  problems  involving  the  use 
of  sticks  the  report  of  our  second  period  of 
work  states: 

She  possessed  interest  in  sticks  and  other  ob- 
jects as  possible  implements,  greater  initiative, 
versatility,  and  inventiveness  than  in  the  winter  of 
1926,  and  also,  it  appears  to  me,  somewhat  im- 
proved insight,  or  approach  to  insight,  into  the 
nature  and  essential  features  of  the  problematic 
situations.  (1927a,,  pp.  434-435-) 

Thus  even  more  than  memory  was  demon- 
strated, for  it  appeared  that  adaptivitv  had 
actually  increased  between  practice  periods. 

This  was  even  more  obvious  in  the  case 
of  problems  centering  about  simple  mecha- 
nisms, for 

these  several  experiments  verv  definitely  indicate 
that  Congo's  behavioral  adaptivitv  increased  mark- 
edly during  the  year  between  observations.  Her 
mechanical  ability,  initially  meager,  seemed  only 
slightly  greater  after  a  year.  The  evidences  of 
memory  or  persistence  of  effects  of  earlier  experi- 
ences in  the  various  experiments  are  abundant  and 
wholly  convincing.  In  almost  every  respect  Congo's 
responses  to  mechanisms  are  inferior  to  those  of 
the  chimpanzee.  (1927a,  pp.  460-461.) 

Also,  and  likewise,  in  the  several  forms 
of  box  problem  evidences  of  memory  and 
mental  development  appeared. 
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In  reviewing  the  four  box  experiments  of  this 
section  it  is  eminently  worthy  of  note  that  Congo 
used  boxes  as  implements  much  more  readily  and 
skillfully  in  the  winter  of  1927  than  a  year  previ- 
ously. Especially  conspicuous  was  her  memory  for 
the  use  of  the  greatest  dimension  of  a  box  and  of 
two  boxes  simultaneously,  and  her  very  consider- 
able imaginal  and  manual  skill  in  properly  placing 
and  using  either  a  box  or  boxes  in  problems  10 
and  12  of  the  present  series.  (1927a,  pp.  478- 
479-) 

And  finally,  in  general  summary  of  the 
evidence  supplied  by  repetition  of  experi- 
ments after  intervals  of  nine  to  eleven 
months,  we  have  written: 

.  Evidence  of  mnemonic  processes  is  supplied  by 
all  of  the  experiments  with  Congo ;  and  in  most 
instances  repetition  in  1927  of  the  experiments  of 
1926  definitely  proved  that  effects  of  experience 
had  persisted  and  that  she  resumed  her  work  either 
where  she  had  left  it  the  previous  winter  or  with 
indications  that  adaptation  had  continued  during 
the  interval. 

It  is  needless  at  this  point  to  review  the  varied 
evidences  from  the  score  or  more  of  experiments. 
The  only  one  which  yielded  either  negative  or 
uncertain  results  was  the  pipe  and  stick  or  rod 
experiment,  and  even  in  that  it  may  be  argued 
that  Congo  remembered  her  failure  and  therefore 
was  in  a  measure  prejudiced  against  the  situation. 
(1927a,  p.  498.) 

A  special  form  of  memory  test  we  have 
designated  the  buried-food  experiment. 
Probably  because  of  such  unfavorable  con- 
ditions as  timidity,  distraction,  varied  forms 
of  inhibition,  and  inadequate  motivation, 
for  all  of  which  the  inexperience  of  the  ex- 
perimenter was  largely  responsible,  the  use 
of  this  particular  experimental  situation 
during  the  first  winter  of  observation 
yielded  first  negative  results,  and  finally 
positive  indications  of  memory.  The  experi- 
menter inferred  from  this  experience  that 
Congo's  memory  was  slightly  developed. 

Since  during  the  second  winter  this  ex- 
periment proved  more  useful,  it  is  worthy  of 
description.  The  essentials  of  procedure 
were  so  to  arrange  things  that  Congo  should 
observe  the  burial  of  a  quantity  of  food  in 
some  unusual  location,  which  however  had 
definite  visual  landmarks.  When  the  food 
had  been  completely  concealed  and  all  sur- 
face evidences  of  disturbance  of  the  spot 


removed,  Congo  was  returned  to  her  cage. 
After  a  definite  interval  of  delay  she  was 
again  taken  to  the  spot  where  the  food  had 
been  concealed  and  under  uniform  condi- 
tions of  observation  given  opportunity  to 
respond,  if  capable  of  doing  so,  to  the  previ- 
ous experience  of  seeing  a  reward  con- 
cealed. 

In  this  form  of  experiment  decisively 
positive  results  were  obtained  after  delays 
of  at  least  forty-eight  hours.  A  possible  ad- 
verse criticism  should  be  suggested.  The 
animal  may  have  been  guided  in  some  in- 
stances by  odor  of  the  food.  This  appears  to 
us  extremely  improbable,  but  we  failed  to 
exclude  odor  cues,  as,  for  example,  by  plac- 
ing the  food  in  a  sealed  container.  We 
should,  however,  report  that  Congo's  be- 
havior afforded  little  if  any  evidence  of 
olfactory  influence. 

Our  appraisal  of  this  experiment,  and  also 
the  fact  that  evidences  of  memory  appear 
after  much  longer  intervals  than  forty-eight 
hours,  are  presented  herewith. 

This  form  of  test  is  in  a  variety  of  respects  un- 
satisfactory and  in  my  opinion  it  is  of  slight  value 
by  comparison  with  more  readily  controllable  types 
of  situation.  There  is  evidence  that  memory  of 
locations  in  which  food  has  been  concealed  per- 
sists not  merely  for  forty-eight  hours,  but  for 
several  days.  Thus,  for  example,  when  returned 
to  some  of  the  spots  described  in  the  above  ex- 
periments after  approximately  a  week,  Congo  ex- 
hibited definite  memory  of  her  previous  experi- 
ences in  those  locations.  Probably  like  responses 
would  be  exhibited  by  various  other  mammals. 
Consequently  it  is  doubtful  whether  in  this  type  of 
experiment  the  gorilla  exhibits  anything  distinctive, 
peculiar  to  her  species,  or  indeed  strikingly  differ- 
ent from  that  of  organisms  of  much  simpler  neural 
organization  and  mental  constitution.  It  is  not  in- 
tended to  belittle  this  procedure  as  a  crude  test  or 
method  of  sounding  for  memory,  but  merely  to 
indicate  that  by  comparison  with  other  evidences 
herein  presented  the  results  of  the  buried  food  ex- 
periments of  Kohler  and  the  writer  are  of  rela- 
tively little  importance.  (1927a,  pp.  497-498.) 

To  exhibit  forms  or  aspects  of  adaptivity 
and  especially  mnemonic  processes,  and  also 
to  afford  opportunity  for  measurement  of 
temporal  span  of  memory,  we  devised  what 
may  be  described  as  the  delayed-response 
experiment.  In  its  bare  essentials  the  situa- 
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Fiii.  159.  Conso  in  a  memory  experiment.  The  letters  w,  g,  b,  r,  designate  boxes  any  one  of  which  may  contain  food. 
From  Yerkes,  Genetic  Psychology  Monographs. 


tion  is  thus  describable.  In  the  center  of  an 
area  some  forty  feet  in  diameter  was  set  a 
post  to  which  the  gorilla  could  be  moored, 
with  definite  control  of  her  movements  on 
the  part  of  the  experimenter  by  means  of  a 
rope,  chain,  and  pulley  system.  Approxi- 
mately on  the  points  of  the  compass  and 
sixteen  feet  from  this  post  were  placed  four 
wooden  boxes,  each  with  a  closely  fitting  lid. 
These  food  or  reward  boxes  were  alike  ex- 
cept in  color:  that  placed  to  the  north  of  the 
stake  was  white;  that  to  the  east,  green; 
that  to  the  south,  black;  and  that  to  the 
west,  red.  As  a  matter  of  fact,  for  this  par- 
ticular experiment  difference  in  color  was 
unnecessary. 

The  experiment  was  carried  out  by  at- 
taching Congo  to  the  leash  which  extended 
from  the  stake  through  a  system  of  pulleys 
to  the  station  of  the  observer.  Thereupon, 
the  experimenter,  with  Congo  watching, 


went  to  one  of  the  boxes  with  a  plate  of 
food  and  removing  the  lid,  conspicuously 
transferred  the  food  to  the  box.  He  then 
replaced  the  lid  and  returning  to  his  ob- 
servation station  waited  for  a  definite  inter- 
val, termed  the  period  of  delay,  and  at  the 
appropriate  moment  released  the  subject  so 
that  she  might,  according  to  her  memory  or 
otherwise  determined  desire,  seek  her  re- 
ward in  one  of  the  four  boxes.  The  initial 
choice  was  made  an  important  matter,  be- 
cause ordinarily  the  reward  was  either  an 
entire  meal  or  a  goodly  part  of  one,  and 
except  in  certain  special  instances  only  one 
choice  was  permitted  prior  to  another 
period  of  delay. 

Preparation  for  the  experiment  was  made 
by  thoroughly  accustoming  Congo  to  the 
general  situation  and  acquainting  her  with 
the  fact  that  by  going  directly  to  a  box  in 
which  she  had  shortly  before  seen  food  de- 
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posited  she  could  readily  obtain  it.  When 
she  had  learned  to  operate  the  simple  rope 
and  pulley  mechanism  readily  and  to  go 
directly  to  a  box  when  released,  regular 
experimentation  was  undertaken.  At  first 
the  interval  of  delay  was  five  minutes,  but 
since  Congo  chose  correctly  with  evident 
ease  and  assurance  the  period  was  steadily 
and  rapidly  increased.  We  have  thus  briefly 
characterized  the  subject's  early  responses 
in  this  experiment  and  her  attitude  toward 
it. 

Congo's  initial  responses  surprised  me  greatly, 
for  she  chose  correctly  with  evident  ease  and 
assurance,  although  during  the  period  of  delay  she 
made  no  attempt  to  hold  her  orientation  and  ap- 
parently attended  to  the  varied  happenings  about 
her  as  though  unaware  of  the  near  presence  of 
food.  The  chances  of  a  correct  choice,  aside  from 
memory,  would  presumably  be  one  in  four.  Actu- 
ally, she  chose  incorrectly  about  once  in  four 
times,  and  even  then  she  almost  never  failed  to 
locate  the  correct  box  on  first  repetition.  (1927a, 
p.  486.) 

Congo's  prompt  adaptation  to  the  conditions  of 
this  experiment  and  her  well-nigh  perfect  per- 
formance throughout  the  course  of  the  work, 
doubtless  will  surprise  the  reader  no  less  than  they 
did  the  experimenter.  Where  discontent  and  im- 
patience had  been  expected,  she  exhibited  placidity 
and  willingness  to  await  her  opportunity;  and 
whereas  attempts  to  destroy  the  mechanism  and 
constant  interference  with  its  operation  had  been 
anticipated,  these  failed  to  appear.  From  the  start 
the  task  seemed  to  appeal  to  her  as  interesting 
and  worth  while,  and  despite  the  rapidly  lengthen- 
ing periods  of  delay  she  worked  quite  as  well  at 
the  end  of  the  series  of  trials  as  at  the  beginning. 
Usually  the  motivation  was  adequate;  I  think  I 
might  safely  say  optimal.  In  this  experiment,  on 
many  of  the  days  of  its  continuance,  Congo  ob- 
tained at  least  half  of  her  daily  ration  and  at 
times  almost  the  whole.  (1927a,  pp.  488-489.) 

Within  a  week  the  period  of  delay  had 
been  increased  to  one  hour  and  the  gorilla 
still  responded  correctly  and  with  little  if 
any  indication  that  it  was  more  difficult  to 
select  the  food-containing  box  after  sixty 
minutes  than  after  five  minutes  of  delay. 
Up  to  this  point  in  the  series  of  experiments 
the  subject  had  been  permitted  to  wait  at 
the  mooring  post  undisturbed  or  undis- 
tracted  by  the  experimenter  throughout  the 
period  of  delay.  In  the  thirtieth  trial  the 


conditions  of  the  experiment  were  radically 
changed,  for  Congo  was  removed  from  the 
situation  as  soon  as  she  had  seen  the  food 
placed  in  a  certain  box,  and  during  an  in- 
terval of  two  hours  was  elsewhere  occupied, 
either  with  experiments  or  at  play.  When 
returned  to  the  delayed-response  experi- 
ment at  the  appropriate  time  she  at  first 
chose  incorrectly  and  only  on  second  trial 
obtained  the  reward.  Subsequently,  how- 
ever, she  very  clearly  demonstrated  ability 
to  remember  the  location  of  the  food  and  to 
choose  correctly  even  when  removed  from 
the  mooring  post  and  distracted  by  other 
experiments  during  the  period  of  delay.  The 
experiments  finally  indicated  that  she  could 
respond  correctly,  whether  or  not  distracted 
during  the  interval,  after  delay  of  as  much 
as  three  hours.  This  is  not  a  limit  or  definite 
measure  of  temporal  span  of  memory  be- 
cause the  experiment  could  not  be  con- 
tinued. 

We  have  thus  commented  on  the  possible 
significance  of  evidences  of  memory  af- 
forded by  the  delayed-response  experiment 
and  our  other  procedures. 

Presumably  several  sorts  of  mnemonic  process 
and  imaginal  experience  existed  in  connection  with 
the  behavior  which  has  been  described.  It  is  not 
possible  to  describe  them  in  terms  either  of  sense 
mode  or  of  neurological  process.  There  is  risk  pos- 
sibly of  over-estimating  the  importance  of  the 
relatively  long  periods  of  delay  during  which  the 
gorilla  could  retain  the  psycho-biological  condition 
necessary  for  correct  reaction  to  a  situation.  It  is 
rather  the  behavior  of  the  animal  during  the  period 
of  delay  and  at  the  moment  of  decision  and  choice 
than  the  duration  of  the  delay  that  impresses  me 
as  of  peculiar  significance. 

In  memory,  as  far  as  exhibited,  Congo  seemingly 
compares  more  favorably  with  the  chimpanzee  and 
orang-outan  than  in  speed,  versatility,  and  effi- 
ciency of  adaptation  to  problematic  situations.  I 
have  already  demonstrated  in  a  series  of  observa- 
tions which  will  shortly  be  published,  that  the 
chimpanzee  not  only  endures  as  long  delays  as  did 
Congo  in  the  delayed  response  experiment,  but 
that  it  also  reacts  as  readily  and  decisively.  It 
may  well  be  suspected  that  the  delayed  response 
of  the  gorilla,  as  of  any  other  organism  which  can 
successfully  withstand  long  intervals,  has  as  neuro- 
logical basis  a  physiological  condition  or  process 
which  is  lacking  in  the  rodents,  and  possibly  in  all 
of  the  mammals  except  the  primates.  One  may 
naturally  enough  suppose  that  the  capacity  for 
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Fig.  1 60.  Congo 
graphs. 


mpatiently.  From  Yerkes,  Genetic  Psychology  Mono- 


correct  response  after  hours,  days,  weeks,  or  years 
of  delay  may  be  due  to  the  physiological  equivalent 
of  imaginal  or  other  representational  processes  and 
that  such  processes  occur  only  in  organisms  of 
highly  complex  nervous  system.  If  this  proves  to 
be  true,  it  will  doubtless  also  appear  that  such 
types  of  mnemonic  process  as  are  necessary  to  im- 
aginal response,  condition  alike  ideational  adapta- 
tion and  the  forms  of  memory  response  which  I 
have  demonstrated  in  the  gorilla  and  the  chim- 
panzee by  means  of  the  delayed  response  experi- 
ment. (iQ27a,  pp.  499-500.) 

In  describing  the  delayed-response  ex- 
periment we  intimated  that  color  difference 
of  food-containing  boxes  was  unessential. 
This  was  indicated  by  demonstration  that 
Congo's  choice  was  influenced  primarily  by 
the  location  of  the  box  and  only  secondarily 
by  its  appearance  or  by  other  features  of 
the  total  situation.  The  question  therefore 
suggested  itself:  Is  the  gorilla  capable  of 
remembering  location  of  reward  by  color  or 
some  other  particular  quality  of  the  food- 


containing  box,  and  may  correct  response 
appear  even  when  all  other  characteristics 
of  the  situation  are  changed?  In  an  attempt 
to  answer  this  question  and  thus  further  ad- 
vance knowledge  of  the  nature  of  mnemonic 
processes  in  the  gorilla,  we  devised  the  form 
of  experiment  which  we  shall  now  describe. 

On  a  platform  beside  the  grill  in  Congo's 
cage  a  wooden  turntable  was  set  up 
(Yerkes,  1928,  p.  29).  On  the  periphery  of 
this  table  some  inches  from  the  edge  and 
equally  spaced  were  placed  metal  cans 
which  differed  in  color.  The  table  was  so 
placed  that  Congo  by  stretching  her  arm 
through  the  grill  could  reach  it  and  grasping 
it  with  her  hand  turn  it  slowly  either  clock- 
wise or  counter-clockwise. 

This  apparatus  w^as  used  for  the  study  of 
memory  response  bv  teaching  Congo,  in  the 
first  place,  that  if  she,  after  seeing  food 
placed  in  one  of  the  colored  cans,  rotated 
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the  table  until  that  particular  can  was  di- 
rectly in  front  of  her,  she  would  receive  the 
food  as  reward.  When  she  had  become 
thoroughly  familiar  with  the  apparatus  and 


Fig.  161.  Turntable  apparatus  for  study  of  delayed  re- 
sponse. From  Yerkes,  Comparative  Psychology  Mono- 
graphs. 


skilful  in  manipulating  it,  this  procedure 
was  introduced.  A  door  between  the  table 
and  the  grill  was  closed  and  Congo  was  per- 
mitted to  see  the  experimenter  place  some 
desired  food  in  the  can  which  was  immedi- 
ately in  front  of  the  grill.  Let  us  assume 
for  illustration  that  it  is  the  white  can. 
The  experimenter  then  rotated  the  table  so 
that  the  food-containing  can  was  no  longer 
in  correct  position ;  namely,  directly  in  front 
of  the  grill.  Following  these  preparations 
came  a  definite  interval  of  delay,  at  the  end 
of  which  the  experimenter  stepped  forward, 
opened  the  door  between  table  and  grill  and 
permitted  the  subject  to  respond  by  bring- 
ing the  can  which  she  desired  to  open  into 
position  directly  in  front  of  her. 

In  the  early  experiments  failures  pre- 
dominated, but  after  a  few  days  the  gorilla 
became  increasingly  attentive  and  loefore 
beginning  to  turn  the  table  looked  at  the 
cans  intently  as  though  in  search  of  the 
correct  one.  With  increasing  frequency  as 
the  experiment  progressed  she  succeeded 
after  such  visual  inspection  in  turning  the 
food-containing  can  into  position  and  hold- 
ing it  there  until  she  obtained  her  reward. 
The  standard  interval  of  delay  was  fixed 


at  ten  minutes,  chiefly  as  a  matter  of  con- 
venience, but  also  because  it  was  assumed 
that  if  correct  response  to  color  as  indicator 
of  food  were  possible  after  such  an  interval, 
it  probably  would  occur  also  after  much 
longer  delays.  In  other  words,  we  were  in- 
terested initially  in  demonstrating  the  possi- 
bility or  impossibility  of  memory  response 
to  color  as  contrasted  with  location  or  total 
situation. 

We  consider  this  experiment  peculiarly 
important  because  it  apparently  has  demon- 
strated that  the  gorilla  can  respond  on  the 
basis  of  mnemonic  processes  to  isolated  sen- 
sory data  or  perceptual  fragments  as  well  as 
to  a  complex  situation  which  is  perceived  as 
a  whole  and  in  all  probability  responded  to 
without  analysis.  Our  experimental  proce- 
dure artificially  simplified  the  response- 
demanding  situation  and  it  might  very 
naturally  be  supposed  that  when  the  posi- 
tion of  the  food  container  is  changed  and 
the  nature  of  its  surroundings  radically  al- 
tered, the  animal  would  have  great  difficulty 
in  locating  it  by  the  single  distinctive  visual 
quality  of  color.  It  is  of  interest  to  note  that 
we  have,  at  least  tentatively,  demonstrated 
the  possibility  of  memory  response  to  the 
isolated  factor  of  color  in  delayed-response 


Fig.  162.  TunUable  a|l[la^alu^  anil  ^rill  thr(iii,i;h  which  ani- 
mal reaches  to  operate  mechanism.  From  Yerkes,  Com- 
parative Psychology  Monographs. 


experiment  for  a  chimpanzee  as  well  as  for 
a  gorilla.  The  gorilla,  however,  adapted  to 
the  experiment  more  quickly  and  more 
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proniptiv  succeeded  in  makinff  correct 
choices  than  (hd  the  chimpanzee.  (Verkes, 
1928,  p.  48.) 

CONSTRUCTIVE  IMAGINATION : 
INSIGHT  AND  FORESIGHT 
Whereas  in  the  previous  section  we  have 
considered  what  may  with  entire  appropri- 
ateness be  described  as  reproductive  im- 
agination, we  would  now  attend  to  evidences 
of  constructive  and  creative  imaginal  proc- 
esses. There  are  among  our  experiments 
none  which  were  designed  for  the  particular 
purpose  of  revealing  insight  or  foresight. 
Instead,  from  our  varied  observations  of 
the  daily  life  and  activities  of  our  subject 
and  from  modes  of  response  to  scores  of 
experiments,  we  have  obtained  the  observa- 
tional evidences  which  are  now  briefly  to  be 
described,  characterized,  and  discussed.  Our 
exposition,  which  will  be  primarily  by  quo- 
tation from  reports,  will  necessarily  be 
brief. 

Insight  is  used  throughout  this  report  to  desig- 
nate varieties  of  experience  which  in  us  are  ac- 
companiments of  sudden,  effective,  individually 
wrought  adaptations  to  more  or  less  distinctly  new 
and  problematic  situations.  For  us  as  students  of 
animal  behavior  its  indications  are  aspects  of  the 
adaptive  behavior  itself,  and  in  our  work  the 
essential  thing  is  to  observe  and  accurately  to  de- 
scribe the  facts,  irrespective  of  any  interest  or 
bias  we  may  have  respecting  methods  of  learning 
or  types  of  experience  in  the  organism  under  ob- 
servation. 

In  acts  which  by  us  are  performed  with  insight 
or  understanding  of  relations  of  means  to  ends, 
we  are  familiar  with  certain  characteristics  which 
are  important  if  not  also  differential.  The  fol- 
lowing is  a  partial  list  of  features  of  such  behavior. 
It  is  presented  here  with  the  thought  that  the 
comparative  study  of  behavior  with  insight,  in 
different  organisms,  may  reveal  common  charac- 
teristics. 

(i)  Survey,  inspection,  or  persistent  examination 
of  problematic  situation.  (2)  Hesitation,  pause, 
attitude  of  concentrated  attention.  (3)  Trial  of 
more  or  less  adequate  mode  of  response.  (4)  In 
case  initial  mode  of  response  proves  inadequate, 
trial  of  some  other  mode  of  response,  the  transition 
from  the  one  method  to  the  other  being  sharp 


Fig.  163.  Motion  picture  of  Congo  operating  the  turntable 
in  a  memory  experiment.  From  Verlies.  Comparative  Psy- 
chology Monographs. 
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and  often  sudden.  (5)  Persistent  or  frequently  re- 
current attention  to  the  objective  or  goal  and  moti- 
vation thereby.  (6)  Appearance  of  critical  point  at 
which  the  organism  suddenly,  directly,  and  defi- 
nitely performs  required  adaptive  act.  (7)  Ready 
repetition  of  adaptive  response  after  once  per- 
formed. (8)  Notable  ability  to  discover  and  at- 
tend to  the  essential  aspect  or  relation  in  the 
problematic  situation  and  to  neglect,  relatively, 
variations  in  non-essentials. 

Some  such  list  of  characteristics  or  aspects  of 
behavior  with  insight  may  ultimately  serve  as  our 
criterion  of  such  behavior,  in  the  absence  of  defi- 
nite and  adequate  knowledge  of  psycho-neurologi- 
cal events  and  their  relations.  It  is  unquestionably 
desirable  that  we  continue  to  add  to  our  list  such 
observed  features  as  regularly  appear  in  human 
ideational  behavior;  and  it  is  even  more  impor- 
tant that  we  make  it  our  business  to  find  out 
whether  these  characteristics  are  peculiar  to  idea- 
tional forms  of  response  or  appear  also  in  other 
sorts  of  behavior.  Without  worrying  unduly  about 
objectivism  or  subjectivism,  introspection,  or  other 
modes  of  observation,  we  may  proceed  with  an 
unprejudiced  study  of  the  facts  of  behavior, 
profiting  as  much  as  may  be  from  observation  of 
our  own  experience  and  its  varieties  of  expression, 
and  following  carefully,  critically,  persistently,  the 
course  of  adaptive  process  in  our  animal  subjects 
by  means  and  methods  which,  as  above  suggested, 
should  be  relatively  independent  of  the  observer's 
limitations. 

I  hold  no  brief  for  ideation,  insight,  under- 
standing, or  any  other  variety  or  assemblage  of 
experiences  in  my  subject  Congo,  but  I  consider  it 
a  part  of  my  descriptive  task  to  state  in  direct, 
simple,  and  intelhgible  manner,  what  happened  in 
the  experiments.  The  observations  have  confirmed 
my  suspicion  that  the  conventional  formula  for 
habit-formation  is  incomplete,  and  the  process  of 
"trial  and  error"  wholly  inadequate  as  an  ac- 
count of  anthropoid  adaptations. 

The  foregoing  descriptions  of  Congo's  behavior 
must  have  impressed  the  reader  with  the  fre- 
quency of  failure  and  apparent  stupidity  where 
those  who  are  familiar  with  the  chimpanzee  and 
orang-utan  would  naturally  expect  success,  and 
perhaps  also  suggestions  of  understanding.  I  admit 
surprise  at  almost  every  turn  in  my  study  of  the 
animal.  This  is  one  of  the  chief  reasons  for  the 
length  of  this  report.  It  has  seemed  that  I  must 
make  clear  to  the  reader  the  grounds  of  surprise, 
and  as  well  as  I  could,  the  relations  of  the  succes- 
sive events  which  progressively  enlightened  me. 

In  the  forms  of  the  stick  problem  with  which 
Congo  Yi^as  from  time  to  time  faced,  a  few  re- 
sponses stand  out  as  possibly  involving  ideation. 
All  have  been  mentioned  in  the  previous  chapters, 
but  it  may  be  excusable  to  review  them  here  in 
what  I  consider  their  appropriate  category. 

Indication  that  "out  of  sight"  is  not  necessarily 


"out  of  mind"  is  found  in  Congo's  search  for  a 
stick  when  none  was  visible,  and  in  her  attempt 
to  use  as  a  means  of  egress  the  narrow  ventilating 
space  on  the  east  side  of  her  nest-room  which 
only  occasionally  was  open.  Such  behavior  might 
be  either  ideational  or  non-ideational,  but  I  main- 
tain that  its  observable  characteristics  would  differ 
markedly  in  the  two  cases.  This  is  not  the  place  to 
re-examine  such  characteristics  as  were  actually 
noted.  Among  them  are  several  of  those  mentioned 
in  a  previous  paragraph. 

The  use  of  the  stick  as  a  tool  presented  con- 
vincing evidence  that  visual  configurations  are  im- 
portant. I  was  especially  impressed  by  the  fact  that 
Congo  became  interested  in  the  particular  stick 
which  was  provided  in  the  platform-stick  problem 
only  when,  and  seemingly  because,  it  was  in  con- 
tact with,  and  therefore  a  continuation  of,  the 
food  which  she  desired  to  obtain.  Slowly  and  with 
extreme  difficulty  she  finally  acquired  the  ability 
so  to  manipulate  the  stick  as  to  make  it  continu- 
ous with  the  food.  But  even  then  efficiency  was 
lacking  because  it  was  as  hkely  to  be  moved  in  the 
wrong  as  in  the  right  direction  when  it  came  to 
pushing  or  drawing  the  desired  object  toward  her. 
On  the  whole  I  saw  numerically  and  qualitatively 
more  evidences  of  what  superficially  seemed  like 
random  trial  behavior  than  of  what  would  natu- 
rally impress  one  as  carefully  planned  and  defi- 
nitely directed  effort  to  achieve  a  certain  end.  Yet 
in  us  just  such  behavior  may  express  a  motivating 
idea. 

In  the  various  box  problems  the  outstanding 
evidences  of  insight  were  the  suddenness  of  suc- 
cess, the  relative  initial  skill  in  placing  a  box  with 
its  longest  dimension  in  appropriate  relation  to 
the  food,  and  finally,  the  extraordinary  indication 
of  "good  judgment"  in  placing  one  box  upon  an- 
other. Neither  one  nor  all  of  these  acts  would 
be  hkely  to  convince  objectively  minded  observers 
that  Congo  really  understood  her  problem  and  had 
definitely  thought  out  ways  of  solving  it.  I  do  not 
pretend  to  know,  and  I  am  not  arguing  the  fact.  It 
is  solely  and  simply  a  matter  of  appearances,  and 
they,  I  contend,  are  strongly  suggestive  of  a 
measure  of  insight.  If,  however,  we  deny  the  ex- 
perience of  insight  in  Congo,  we  should  deny  it 
also  in  human  infants  and  children,  when,  as  often 
happens,  the  appearances  are  the  same. 

The  orang-utan,  from  whom  I  learned  most, 
once  tried  to  use  me  as  an  aid  in  solving  a  prob- 
lem. I  should  be  distinctly  beyond  the  observed 
facts  if  I  inferred  that  he  expected  something  of 
my  intelhgence,  but  it  seems  wholly  fair  to  say 
that  he  accepted  me  as  a  fitting  substitute  for  a 
pole,  ladder,  or  box.  Whereas  Congo  never  hap- 
pened to  exhibit  this  particular  interest  in  one  who 
was  standing  by  in  her  suspended-food  experi- 
ments, she  did  in  other  connections,  as  previously 
described,  show  similar  behavior,  for  her  attempts 
to  induce  the  experimenter  to  leave  her  cage  when 
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she  dfsirc'd  to  have  tlic  minor  to  herself,  or  to 
have  food  placed  on  tlie  platform  so  that  she 
m'urhi  reach  it,  were  as  inlelM^ible  as  speech  could 
make  them.  It  was  the  appearance  of  this  sort  of 
behavior  in  various  connections  which  first  made 
me  suspect  a  development  of  craft  and  cunning  in 
Congo  far  beyond  anything  I  had  previously  noted 
in  other  anthropoid  apes.  And  although  it  would 
be  inapj^ropriate  on  the  basis  of  my  present  scant 
knowledge  to  discuss  the  matter  at  length,  I  have 
also  the  suspicion  that  her  degree  of  penetration 
and  [)ractical  understanding  of  her  environment 
and  of  the  transformations  in  it  for  which  I  was 
responsible,  far  exceeded  that  made  apparent  by 
my  descriptions  of  experiments.  Much  of  the  time 
she  made  me  feel  that  she  was  concealing  rather 
than  revealing  her  insights.  (1927,  PP-  i55-i59  ) 

Vet  another  species  of  "evidence"  is  difficult 
alike  to  describe  and  evaluate.  I  have  in  mind 
inter-test  activity.  Whether  it  is  implicit  or  ex- 
plicit behavior  I  do  not  know,  for  I  have  not 
observed  it.  Something,  however,  happens  between 
trials  or  experiences  in  a  given  problem  which 
materially  affects  the  nature  and  rapidity  of  adap- 
tation. Presumably  it  is  analogous  to  what  is 
known  to  happen  in  human  learning,  for  it  has 
been  demonstrated  that  the  process  of  habituation 
occurs  between  training  intervals  as  well  as  dur- 
ing those  intervals.  Scores  of  times  in  my  experi- 
ments with  other  apes  and  with  Congo  I  have 
noted  that  the  solution  of  a  problem  or  the  de- 
velopment of  a  new  method  or  a  new  attitude 
toward  the  situation  progressed  between  trials,  or 
as  I  have  sometimes  described  it,  over-night.  I  am 
by  no  means  sure  that  this  necessarily  involves 
ideational  processes.  Instead  I  am  inclined  to  be- 
lieve that  it  is  dependent  on  certain  fundamental 
characteristics  of  neural  tissue.  But  the  fact  never- 
theless remains  that  the  phenomenon  has  been  ob- 
served most  frequently  and  definitely  in  types  of 
organism  which  possess  elaborate  and  highly  or- 
ganized neural  mechanisms,  and  which  also  exhibit 
marked  ability  to  solve  novel  problems  in  seem- 
inL;l\  idralional  manner.  Of  course  no  thoughtful 
observer  will  miss  the  point  that  inter-test  progress 
always  makes  it  seem  that  the  animal  has  con- 
tinued to  attend  to  the  problematic  situation,  or 
think  about  it  and  its  demands,  when  it  was  not 
present  to  the  senses.  Sometimes  doubtless  this  is 
the  case.  Whether  it  usually  or  ever  is  in  Congo  I 
do  not  know.  It  seems  distinctly  worth  finding 
out.  (1927,  pp.  160-161.) 

In  many  of  the  tests  I  was  far  more  impressed 
by  Congo's  lack  of  adaptiveness  than  b\  its  pres- 
ence or  nature.  Thus  in  the  wound-chain  experi- 
ment, she  failed  within  the  time  allowed,  although 
from  her  weeks  of  experience  in  heinu  chained  to 
trees  and  posts  about  the  jilace.  and  from  her  evi- 
dent interest  in  and  ability  to  untangle  or  unwind 
a  chain  when  it  was  fastened  to  a  stake  in  certain 


experiments,  I  shouM  have  expected  her  to  solve 
this  problem  promf)tly.  So  also  in  her  habits  of 
eating  she  was  careless  and  seemingly  unintelli- 
gent, in  obvious  contradiction  to  her  occasional 
performance  in  other  types  of  situation.  Neatness, 
cleanliness,  deftness  and  skill  in  obtaining  and 
handling  food  are,  I  suspect,  in  general,  indications 
of  a  high  level  or  degree  of  adaptivity.  The  most 
intelligent  chimpanzee  I  have  ever  studied  showed 
these  qualities  conspicuously.  Congo  sometimes 
markedly  lacked  them.  But  it  would  be  tedious 
and  unprofitable  to  review  evidences  of  stupidity.  I 
have  tried  to  do  justice  to  them  in  the  previous 
chapters  and  similarly  in  this  to  the  positive  evi- 
dences of  adaptation  with  insight.  It  remains  to 
give  a  circumstantial  account  of  what  I  may 
designate  as  "warming  up  or  awakening." 

On  several  occasions  during  continued  experi- 
mental work  with  anthropoid  apes  I  have  ob- 
served the  phenomenon  which  I  am  about  to  de- 
scribe as  warming  up.  The  striking  thing  about  it 
is  a  sudden  radical  change  in  the  animal's  attitude 
toward  its  task  and  markedly  increased  effort  and 
success.  An  illustrative  instance  was  mentioned  on 
page  50  when  after  the  making  of  a  motion  picture 
record  of  the  gorilla's  behavior  in  the  platform- 
stick  problem  there  was  an  accession  of  energy  and 
interest  in  the  problem,  coupled  with  initiative 
and  sudden  breaking  away  from  the  automatism 
which  previously  had  been  characteristic  of  her 
attempts  to  use  the  stick  as  tool.  (1927,  pp.  162- 
163.) 

The  phrase  "warming  up  or  awakening." 
previously  used^  is  suggested  by  sudden  and 
pronounced  improvement  in  the  subject's 
adaptivity  and  her  altogether  surprising 
success  in  solution  of  problems.  This  may 
be  due  in  part  to  improved  phvsical  condi- 
tion, in  part  to  more  favorable  attitude 
toward  work,  and  in  part  also  to  general 
adaptation  to  the  experimental  environ- 
ment. We  have  commented  on  these  several 
possibilities  in  the  following  paragraph: 

Throughout  the  remaining  days  of  my  observa- 
tion of  Congo,  the  exceptional  level  of  achievement 
which  marked  Januar}'  30  was  pretty  well  main- 
tained; and  when  on  February  4  it  was  necessary 
for  me  to  discontinue  my  observations  I  had  the 
conviction  that  another  month  of  continuous  ex- 
perimentation would  have  yielded  indefinitely 
more  illuminating  results  than  did  the  initial 
period.  It  was  Congo's  increasingly  favorable  atti- 
tude toward  the  work  itself  that  chiefly  shaped 
my  expectation.  She  seemed  at  last  to  have  gained 
a  certain  general  understanding  of  what  the  ex- 
perimental situations  were  about,  and,  as  a  result 
of  this  functional  equivalent  of  understanding  or 
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insight,  worked  with  greatly  increased  willingness, 
confidence  of  success,  and  persistency.  Every  criti- 
cal reader  will  wonder  whether  she  had  discovered 
some  cue  to  guide  her  to  the  solution  of  her  prob- 
lems. Naturally  I  thought  of  this  and  did  my  best 
to  discover  any  conditions  which  might  have 
helped  her.  I  found  none.  (1927,  pp.  167-168.) 

And  now  we  offer  tentative  appraisal  of 
the  imaginal  aspect  of  our  subject's  behav- 
ioral adaptivity,  based  upon  the  results  of 
our  first  period  of  study: 

To  sum  up  this  too  casual  survey  of  evidences 
of  ideation  in  Congo,  I  may  say  that  they  are 
fewer  than  I  should  have  expected  in  the  light  of 
my  experience  with  chimpanzees  and  orang-utans 
of  comparable  age.  Evidences  of  other  modes  of 
adaptation  than  the  ideational  are  more  abundant. 
Also  there  are  good  indications  that  in  Congo 
ideational  adaptations  are  made  with  difficulty  and 
extreme  fatigue.  It  was  chiefly  for  this  reason  that 
I  doubted  initially  the  possibility  of  working  with 
Congo  for  as  much  as  a  half-day  continuously. 
Probably  her  ability  to  work  at  several  different 
problems  in  the  same  morning  owes  as  much  to  her 
natural  conservation  of  energy  as  to  her  splendid 
physique  and  constitution.  She  wastes  very  little 
effort,  whether  in  muscular  activity  or  in  ill- 
directed  attention.  If  a  problem  looks  insoluble 
or  a  reward  not  worth  working  for,  she  inhibits 
effort.  But  when  the  account  is  finally  cast,  it  is 
only  fair  that  we  recall  that  Congo's  age  is  cer- 
tainly not  more  than  five  years  and  probably  less. 
In  psycho-physiological  development  she  is  com- 
parable with  a  young  child.  As  I  review  my  rec- 
ords of  her  behavior  I  am  increasingly  surprised, 
considering  her  age,  by  the  amount  and  variety  of 
her  directed  effort  in  the  solution  of  novel  prob- 
lems, her  patience,  economy  of  effort,  and  steadily 
increasing  ability  to  meet  the  general  requirements 
of  experimentation.  Her  relatively  high  level  of 
intelhgence,  or  adaptivity  involving  ideation,  is 
evidenced  by  her  general  adjustment  to  the  condi- 
tions of  experimentation  and  her  sudden  solution 
of  certain  novel  problems.  (1927,  p.  168.) 

As  a  result  of  our  second  winter's  work 
we  thus  modified  and  supplemented  our 
previous  descriptions  and  generalizations: 

Although  Congo  in  varied  situations  in  which  I 
have  observed  her  during  months  of  almost  con- 
tinuous work,  adapted  slowly,  she  nevertheless 
exhibited,  the  more  clearly  perhaps  because  of  the 
slowness  of  her  mastery  of  the  problems,  several 
different  types  of  learning  process.  The  following 
are  more  or  less  clearly  and  frequently  manifested, 
sometimes  in  isolation,  again  in  combination : 

(i)  Adaptation  based  upon  reflex  or  automatized 


simple  or  complex  acts,  the  ehcitation  and  repeti- 
tion of  which  in  a  given  situation  yielded  satisfac- 
tion in  the  form  of  freedom,  food,  or  other  desired 
objects  or  opportunities  for  activity. 

(2)  Adaptation  resulting  from  what  to  all  ap- 
pearances is  random  trial  of  different  activities 
and  the  ultimate  discovery  and,  finally,  regular 
repetition  of  the  particular  act  or  succession  of 
acts  which  yields  satisfaction. 

Both  of  these  modes  of  response  have  repeatedly 
been  exhibited  and  analyzed  in  lowly  organized 
creatures,  and  are  well  described  in  numerous 
general  works  on  animal  behavior.  They  are  ex- 
hibited by  Congo,  but  because  of  other  modes  of 
learning,  habit-formation,  or  adaptation,  they  tend 
to  be  overlooked. 

(3)  Differing  from  (2)  in  directness  and  pos- 
sibly also  in  the  nature  of  the  neurological  proc- 
esses is  a  form  of  adaptation  which  involves  in- 
spection of  the  situation,  with  resulting  exclusion 
of  certain  obviously  possible  acts  and  the  hmita- 
tion  of  trial  to  certain  modes  of  response  which 
more  or  less  closely  approximate  adequacy.  Finally, 
from  among  these  acts,  one  which  is  not  neces- 
sarily the  most  nearly  adequate  of  all,  but  as  a 
rule  is  highly  adapted,  becomes  the  preferred  and 
regular  mode  of  response.  This  variety  of  adapta- 
tion involves  not  only  observation  but  discrimina- 
tion and  selection  on  the  basis  of  previous  ex- 
perience. 

(4)  Adaptation  with  insight  appears  as  a  step  in 
advance  of  method  (3),  for  in  it  the  organism, 
following  observation  of  the  problematic  situation, 
exhibits  immediately  an  appropriate  act  whose 
occurrence  or  use  in  the  absence  of  previous  fa- 
miliarity with  the  situation  indicates  at  least  ob- 
servational appreciatioin  of  some  of  the  essential 
relations  of  the  problem.  In  the  previous  mode  of 
learning  there  is  a  measure  of  insight  or  an  ap- 
proach to  it,  but  in  the  present  mode  insight  is  the 
conspicuous  and  all-important  feature.  In  only  a 
few  of  the  problematic  situations  presented  to 
Congo  did  she  respond  immediately  and  ade- 
quately. Perhaps  the  slot  box  experiment,  problem 
no.  16,  is  as  good  an  illustration  of  adaptation 
on  the  basis  of  insight  as  can  be  cited.  But  cer- 
tainly the  diagonal  rope  experiment,  problem  no. 
II,  and  the  auxiliary  stick  experiment,  problem 
no.  6,  supply  excellent  evidence  of  insight. 

(5)  So  often  do  combinations  of  these  modes  of 
adaptation  appear  that  it  would  be  inexcusable  to 
omit  the  category  of  mixed  response.  The  use  of 
automatisms,  process  of  trial,  inspectional  analysis 
with  a  measure  of  insight,  all  may  appear  in  the 
solution  of  any  given  problem. 

All  things  considered,  I  must  conclude  that 
Congo  has  decidedly  less  insight  in  the  types  of 
problematic  situation  in  which  I  have  had  oppor- 
tunity to  observe  all  of  the  great  apes  than  has 
the  chimpanzee  or  orang-outan,  and  although  pos- 
sibly this  may  be  due  to  slower  psycho-physical 
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development,  I  should  be  sur|)rised  if  that  proved 
to  be  the  fact.  As  I  review  the  score  or  more  of 
experiments  conducted  during  each  of  my  two 
periods  of  observation,  I  am  impressed  first  of  all 
by  the  frequency  of  initial  failure  to  master  prob- 
lems; next,  by  the  slowness  with  which  the  go- 
rilla profited  by  imitative  and  tuitional  assistance, 
and  finally,  by  the  very  limited,  partial  or  slowly 
appearing  appreciation  of  the  essential  features  or 
relations  of  the  problematic  situations.  Of  her 
insight  I  have  no  doubt.  Many  times  she  gave 
impressive  evidence  of  memory  and  anticipation 
of  experiences,  and  although  my  primary  interest 
is  in  the  facts  of  behavior  and  their  structural 
conditions,  I  still  deem  it  altogether  desirable,  and 
from  certain  points  of  view  of  the  utmost  impor- 
tance, to  couple  these  facts  with  the  phenomena  of 
consciousness.  (1927a,  pp.  SoS-So?  ) 

Thus  far  we  have  considered  insight 
rather  than  foresight.  There  is  an  excellent 
reason.  Evidences  of  insight  are  numerous; 
evidences  of  anticipatory  response  or  fore- 
sight are  relatively  rare  in  our  data.  That 
they  are  not  entirely  lacking  nor  indeed 
likely  to  be  overlooked  by  the  experienced 
student  of  behavior  we  have  thus  intimated: 

Memory  of  various  objects  and  events  was 
noted  from  day  to  day,  and  often  anticipatory 
responses  indicated  that  the  gorilla,  on  the  basis 
of  her  previous  experience  in  problematic  situa- 
tions, expected  certain  happenings.  For  example, 
one  morning  when  she  was  called  to  the  cage  door 
to  be  taken  out  for  observation,  instead  of  re- 
sponding she  went  to  the  corner  of  the  nest-room, 
from  which  she  could  see  the  trees  under  which 
several  of  the  experiments  were  at  that  time  being 
set,  and  very  obviously  looked  over  the  situations. 
Perhaps  she  was  looking  for  the  rewards  of  effort 
which  might  be  expected,  or  possibly  instead  she 
was  interested  in  discovering  which  of  the  several 
problems  were  to  be  presented  to  her.  In  any 
event,  marked  interest  in  what  was  coming  was 
evident  in  her  attitude.  This  was  observed  on 
several  days,  as  were  also  similar  indications  of 
anticipation  of  experiences.  (1927a,  pp.  498-499.) 

Surprisingly  few  are  the  indications  of 
constructive  imagination  in  the  gorilla 
Congo  supplied  by  experiments  which  de- 
manded mechanical  ability  or  the  instru- 
mental utilization  of  objects.  In  such  other 
types  of  experiment  as  those  designed  to 
reveal  or  measure  aspects  of  memory,  the 
indications  of  insight  and  foresight  are  de- 
cidedly more  abundant. 


REFLECTIONS  CONCERNING 
INTELLIGENCE 
As  we  consider  attempt  to  express  in  a  few 
sentences  what  is  actually  known,  instead 
of  merely  surmised,  about  the  psychobio- 
logical  characteristics  of  the  gorilla  there 
comes  to  mind  the  endlessly  repeated  ques- 
tion: Is  the  gorilla  more  or  less  intelligent 
than  the  chimpanzee?  Ordinarily  questions 
are  intended  to  express  ignorance,  but  may- 
hap this  one  at  times  indicates  more  than  is 
intended  or  desired.  At  any  rate,  from  our 
present  point  of  vantage  it  suggests  igno- 
rance of  fact,  a  certain  simple-mindedness 
and  naivete,  or  all  of  them,  in  addition  to 
curiosity.  As  well  one  might  inquire:  Was 
Wilson  more  intelligent  than  Roosevelt,  or 
Washington  than  Lincoln?  For  the  term  in- 
telligence designates  a  complexlv  interre- 
lated assemblage  of  functions,  no  one  of 
which  is  completely  or  accurately  known  in 
man,  still  less  in  gorilla  or  anv  other  anthro- 
poid ape.  It  far  better  comports  with  our 
ignorance  to  ask  wherein  the  gorilla  differs 
psychobiologically  from  other  primates, 
other  mammals,  other  animals,  or  what, 
by  contrast,  are  its  distinguishing  traits, 
than  to  request  generalization. 

Gladly  we  confess  our  ignorance  of  the 
relative  intellectual  status  of  the  gorilla. 
In  the  face  of  the  information  at  hand  we 
should  be  equally  reluctant  to  sav  that  it  is 
less  or  more  intelligent  than  man,  chimpan- 
zee, or  orang-outan.  In  fact,  both  state- 
ments may  be  true,  since  ever}^thing  de- 
pends on  the  particular  feature  or  aspect 
of  intelligence  which  happens  to  be  con- 
spicuous. What  we  actually  know,  with  con- 
siderable certainty,  is  that  this  anthropoid 
type  differs  importantly  in  many  psycho- 
biological  respects  from  other  primates. 
Some  of  these  differences,  together  with 
many  similarities,  in  comparison  with  man, 
chimpanzee,  and  orang-outan,  we  have  set 
forth  in  the  foregoing  pages.  Conspicuous 
among  them  are  points  in  manner  of  life, 
social  relations  and  sociability,  disposition, 
prevalent  affective  attitude,  tendency  to 
affective  expression,  modes  of  expression. 
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natural  interests  and  curiosity,  imitative- 
ness  of  other  anthropoids  and  of  man,  in- 
strumental use  of  objects,  mechanical 
ability,  constructiveness,  memory,  and  fore- 
sight. 

Many  times  in  the  course  of  our  work  it 
has  occurred  to  us  that  this  giant  among 
apes  may  represent  a  natural  experiment  in 
which  the  value  of  brawn  versus  brain  is 
being  determined.  We  have  speculated 
much  on  the  evolutionary  problems  sug- 
gested by  this  idea,  but  we  may  not  here 
pause  to  discuss  the  subject.  Evidently 
Keith  was  thinking  along  similar  lines  when 
he  wrote  that  man  and  gorilla,  each  vari- 
able and  plastic,  are  evolving,  "but  in  oppo- 
site directions,  the  one  towards  brain,  the 
other  towards  brawn."  (1926,  p.  490.)  Al- 
though obviously  the  preferred  risk  has  been 
chosen  by  Keith,  we  should  have  been  seri- 
ously tempted  to  substitute  chimpanzee  for 
man  and  to  point  the  contrast  between  the 
two  types  of  existing  anthropoid  ape. 

From  his  intimate  acquaintance  with 
both  gorilla  and  chimpanzee  in  their  native 
habitats,  von  Oertzen  carries  further  this 
characterization  by  contrast  in  stating 
that: 

The  gorilla  appears  to  me,  although  it  is  the 
highest  of  the  apes,  very  like  an  animal  which  in 
its  genetic  development  has  been  betrayed  into  a 
blind  alley.  For  this  anthropoid  belongs  to  crea- 
tures with  a  double  nature,  which  have  acquired  a 
little,  never  enough,  of  the  many  qualities  needed 
in  the  world  to  carry  on  successfully  the  struggle 
for  existence.  It  is  not  so  circumstanced,  within  the 
boundaries  of  its  natural  gifts,  that  the  species  is 
assured  of  the  greatest  possible  length  of  life.  It  is 
neither  a  skillful  climber  nor  an  enduring  runner. 
It  has  the  powerful  jaws  of  an  animal  of  prey, 
but  nourishes  itself  on  plant  foods.  It  has  the 
strength  of  the  athlete,  but  prefers  to  save  itself 
by  flight  rather  than  attack.  Its  means  of  speech 
are  limited;  its  senses  are  incomplete.  (1913,  p.  7.) 

Whether  or  not  one  of  nature's  partial 
failures  or  merely  a  stage  in  the  progress 
from  the  dominance  of  brawn  to  the  su- 
premacy of  brain,  the  gorilla  it  seems  has 
not  greatly  increased  in  numbers  and  ex- 
tended its  habitat  since  its  discovery  by 
man.  Instead,  as  von  Oertzen  intimates,  it 
is  a  disappearing  race.  Of  it,  as  of  no  other 


animal,  we  exclaim:  Puzzling,  baffling,  yet 
intensely  interesting  and  informing  as  ob- 
ject of  psychobiological  inquiry.  The  an- 
thropoid trail  lures  us,  but  that  of  the  go- 
rilla has  surprising  fascination. 

Our  task  of  historical  review  and  exposi- 
tion is  finished,  for  happily  there  are  no 
more  anthropoid  types!  We  had  come  to 
feel,  as  we  hope  the  reader  has  not,  that  the 
story  was  endless.  In  the  concluding  part 
and  chapters  of  this  volume  we  shall  assem- 
ble facts  for  convenient  comparison,  and 
endeavor  to  suggest  ways  in  which  the  an- 
thropoid apes  may  be  made  to  contribute 
signally  to  the  advancement  of  human 
knowledge,  understanding,  and  wisdom  in 
the  conduct  of  life. 

From  our  general  bibliography  the  fol- 
lowing titles  have  been  selected  to  indicate 
the  chief  sources  of  our  information  on  the 
life  of  the  gorilla:  Akeley  (1922,  1923, 
1923a),  Anthony  (1912),  Aschemeier 
(1921,  1922),  Barns  (1922,  1923),  Bates 
(1905),  Beddard  (1902),  Bischoff  (1867), 
Bloch  (1900,  1909),  Bolau  (1876),  Bolk 

(1926)  ,  Bowdich  (1819),  Bradley  (1922, 
1926,  1926a),  Brehm  (1922),  Broca 
(1869),  Broesike  (1877),  Burbridge,  B. 
(1926-27,  1928),  Burbridge,  J.  C.  (1926), 
Burrows  (1898),  Burton  (1876),  Carpenter 
(1917),  Carus  (1906),  Cunningham 
(192 1 ),     Deniker     (1891),  Derscheid 

(1927)  ,  Du  Chaillu  (1861,  1867),  Duncan 
(1877),  Duvernoy  (1855-56),  Elliot 
(1913),  Falkenstein  (1876,  1879),  Fame- 
lart  (1883),  Forbes  (1894),  Ford  (1852- 
53),  Franquet  (1858-61),  Garner  (1896, 
1900,  19 14,  1914a),  Gautier-Laboullay 
(1858-61),  I.  Geoffroy-Saint-Hilaire  (1851, 
1852,  1858-61),  Gervais  (1854),  Giacomini 
(1897),  Grabowsky  (1904,  1906),  Gray 
(1861,  i86ib,  i86ic),  Gregory  (1927), 
Griinbaum  (1902),  Gyldenstolpe  (1923, 
1928),  Haberer  (1908),  Hagenbeck 
(1909),  Hartmann  (1872,  1880,  1883, 
1885),  Harvey  (1917),  Heck  (1922), 
Hermes  (1892),  Hornaday  (1904,  191 5, 
1924),  Huxley  (1863),  Jenks  (1911), 
Keith    (1895,    1896,   1899,    1914,  1923, 
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1926),  Knauer  (1915),  Kollmann  (1885), 
von  Koppenfels  (1877,  1881),  Lang 
(1924),  Langle  (1866),  Lankester  (1922), 
Lenz  (1875),  Leyton  and  Sherrington 
(1917),  Lonnberg  (1917),  Lydekker  (1897, 
1904,  1910-11),  Mahoiideau  (1910),  Mat- 
schie  (1903,  1904,  1905,  19 1 4),  Maxwell 
(1928),  Meyer  (1876,  1881),  Milne-Ed- 
wards (1884),  Mitchell,  P.  Chalmers 
(1911,  1912),  Mollison  (1910-11,  1914- 
15),  Nissle  (1876),  von  Oertzen  (1913), 
Owen  (1849,  1859,  1865,  1866),  Pechuel- 
Loesche  (1882),  Petit  (1920,  1926,  1926a), 


Quatrefages  (1866),  Reade  (1863,  1864, 
1868),  Reading  (1884),  Reichenow  (191 7, 
1920,  192 1),  Rothschild  (1904,  1906, 
1908,  1923),  Sanford  (1862),  Savage 
(1847,  Savage  and  Wyman  (1847. 

1849),  Scherren  (1905),  Schultz  (1927), 
Sclater  (1877),  Smith,  G.  E.  (1912),  Soko- 
lowsky  (1908,  1909,  191 5,  1923),  Sonntag 
(1921,  1924),  Sparks  (1926),  Tilney 
(1928),  Trouessart  (1920),  Walker  (1861 ), 
Waterton  (1858,  1861),  Wilhelm,  Prince  of 
Sweden  (1923),  Yerkes  (1925,  1927,  1927a, 
1928),  Zeh  (i9i5),Zell  (1908). 
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CHAPTER  FORTY-FOUR 
COMPARISON  OF  ANTHROPOID  TYPES 


THE  expositional  plan  which  we  have 
followed  in  this  volume  of  describ- 
ing separately  each  type  of  anthro- 
poid ape  demands  the  supplementation  of 
a  comparative  survey.  The  remaining  three 
chapters  are  devoted  respectively  to  (i) 
systematic  comparison  of  outstanding  traits 
of  the  principal  anthropoid  types,  (2)  simi- 
lar but  more  general  comparison  of  the 
psychobiological  characteristics  of  primate 
types  from  lemur  to  man,  and  finally  (3) 
summary  consideration  of  anthropoid  re- 
search in  retrospect  and  prospect.  Further, 
the  chapters  speak  for  themselves. 

If  we  were  beginning  instead  of  finishing 
our  work  on  this  volume  we  should  omit 
from  detailed  consideration  the  Hylobatidae 
(gibbons  and  siamangs),  for  we  are  now 
entirely  convinced  by  psychobiological  facts 
as  well  as  by  the  morphological  considera- 
tions of  conventional  taxonomy,  that  these 
primates  should  not  be  classified  with  the 
anthropoid  apes.  Instead  they  constitute  a 
most  interesting  and  distinctive  group,  con- 
sisting of  the  divergent  types  gibbon  and 
siamang,  between  the  Old  World  monkeys 
and  the  three  existent  types  of  manlike  ape. 
But  inasmuch  as  a  special  part  of  this  vol- 
ume is  descriptive  of  the  psychobiology  of 
the  Hylobatidae,  it  is  clearly  enough  de- 
sirable to  include  them  in  our  summary 
comparative  survey.  As  far  as  practicable 
in  this  chapter,  we  shall  differentiate  be- 
tween gibbon  and  siamang  and  between 
them  and  the  manlike  apes. 

In  the  comparison  of  anthropoid  types 
which  follows,  many  facts,  many  signifi- 
cant characteristics,  have  necessarily  been 
omitted.  Selected  for  reexamination  are 
those  which  are  useful  for  the  identification 
of  types  or  to  indicate  contrasts  and  sug- 


gest observational  opportunities  and  un- 
solved problems.  General  summary  of  our 
Part  I,  on  history  of  knowledge  of  the  an- 
thropoid apes,  has  been  omitted  from  this 
chapter  because  a  brief  historical  summary 
appears  in  each  of  the  special  parts:  for 
gibbon,  pages  47-49 ;  for  orang-outan,  pages 
103-104;  for  chimpanzee,  pages  198-199, 
and  for  gorilla,  pages  382-386. 

For  convenience  of  exposition  the  traits 
which  we  have  selected  as  basis  for  com- 
parison of  the  anthropoid  types  have  been 
arranged  in  nine  categories,  beginning  with 
the  structural  and  concluding  with  the 
mental.  Following  the  terminology  used 
in  earlier  chapters  they  are  designated: 
configurational  comparisons,  physiological 
characteristics,  species  and  ecological  rela- 
tions, mode  of  Hfe,  social  traits,  Hfe  history, 
affective  traits,  receptivity,  and  intelligence. 

CONFIGURATIONAL  COMPARISONS 
Certain  characteristics  of  coat  and  skin 
contrast  conspicuously  and  aid  the  inexperi- 
enced observer  in  identifying  anthropoid 
genus  or  species.  The  hair  of  the  gibbon 
tends  to  be  fine  and  woolly.  In  color  it 
ranges  from  pure  white  to  jet-black.  Some 
individuals  are  concolored  and  others 
mixed.  The  color  may  change  during  life 
history  and  in  a  given  species  it  may  differ 
for  the  sexes.  The  skin  is  dark  brown  to 
black,  smooth,  soft,  and  ordinarily  clean. 
The  coat  of  the  siamang,  by  contrast,  is  uni- 
formly black  and  the  hair  is  relatively 
coarse  and  straight.  The  orang-outan  is 
characterized  by  light  to  dark  reddish  hair, 
usually  coarse  and  straight,  and  skin  which 
varies  from  light  to  dark  brown  with  ap- 
proach to  grays  and  purples  in  mature  and 
senile  individuals.  Variations  are  conspicu- 
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ous,  but  in  <^eneral  coat  color  is  distinctive, 
as  is  also  a  gooseflesh  appearance.  The  coat 
of  the  chimpanzee,  which  consists  of  coarse 
straight  hair,  varies  from  black  to  grayish. 
Usuallv  the  animal  is  concolored,  although 
in  old  specimens  the  hair  of  certain  regions 
tends  to  become  lighter.  The  skin  in  some 
species  and  specimens  is  almost  white, 
whereas  in  others  it  is  light  to  dark  brown. 
Ordinarily  the  hair  of  the  gorilla  is  de- 
scribed as  jet-black,  but  it  is  known  to  vary 
with  age  and  sex  and  in  different  parts  of 
the  body,  sometimes  appearing  reddish  and 
again  grayish.  Old  individuals  are  Hghter 
colored  and  occasionally  they  are  quite 
gray.  The  skin  ranges  from  dark  brown  to 
black.  With  the  exception  of  the  gibbon,  all 
of  the  anthropoid  types  are  concolored. 

Build  and  size  distinguish  the  anthropoid 
apes  almost  as  definitely  as  do  coat  charac- 
ters. The  gibbon  is  relatively  very  slim  and 
tall  for  its  weight,  with  well-developed  chest 
and  slender  abdomen.  Its  height  approxi- 
mates thirty-two  inches,  its  weight  ten 
pounds.  The  arms  are  much  longer  than  the 
legs  and  when  the  animal  stands  erect  its 
fingers  mav  touch  the  ground.  Both  hands 
and  feet  are  long  and  narrow.  Small  ischial 
callosities  are  present.  The  siamang  is  some- 
what more  stocky  in  build  than  the  gibbon 
and  decidedly  larger,  for  its  height  may 
exceed  thirty-four  inches  and  its  weight 
twenty  pounds. 

The  body  proportions  of  the  orang-outan, 
oddly  enough,  are  the  reverse  of  those  of  the 
gibbon,  for  although  it  is  short  and  stocky  it 
appears  to  be  loosely  built  and  the  chest  is 
less  conspicuous  than  the  abdomen.  Height 
ordinarily  ranges  about  forty-eight  inches 
and  weight  approximates  one  hundred  sixty 
pounds.  The  arms  are  very  long  and  the 
fingers  often  reach  to  midway  between  knee 
and  ground.  The  hand  and  fingers  are  rela- 
tively long  and  narrow  and  the  thumb 
diminutive,  as  is  also  the  great  toe.  There 
are  no  ischial  callosities. 

The  chimpanzee  more  closely  than  the 
orang-outan  and  gorilla  approaches  man  in 
the  proportional  development  of  chest  and 
abdomen,  but,  like  the  other  manlike  apes, 


it  is  relatively  short  and  stockilv  built.  Its 
height  centers  about  fifty  inches  and  its 
weight  approximates  one  hundred  fifty 
pounds.  The  arms  are  relatively  shorter 
than  those  of  the  orang-outan,  although 
usually  the  fingers  reach  below  the  knees. 
The  hand  is  broader  and  shorter  than  that 
of  the  types  previously  described,  the  thumb 
is  small ;  the  feet  are  relatively  large,  as  is 
also  the  great  toe.  Usually  it  is  said  that 
ischial  callosities  do  not  occur,  but  in  some 
captive  individuals  the  habit  of  sitting  in- 
duces a  condition  of  the  skin  which  closely 
simulates  them. 

Giant  among  the  primates,  the  gorilla  is 
huge  of  chest  and  abdomen,  with  great 
breadth  of  shoulders  and  back,  a  height  of 
five  feet,  and  a  weight  of  three  hundred 
pounds.  Its  arms  and  legs  are  heavy  by 
comparison  with  other  types,  but  in  pro- 
portions closely  approximate  those  of  the 
chimpanzee.  The  hand  is  much  broader  and 
shorter  than  that  of  orang-outan  and  chim- 
panzee, the  fingers  more  stubby.  The  foot 
also  differs  importantly  from  that  of  all 
other  anthropoid  types:  the  heel  is  con- 
spicuous and  the  great  toe  strongly  devel- 
oped. Ischial  callosities  are  lacking. 

In  general,  the  female  anthropoid  ape  is 
considerably  smaller  than  the  male.  The 
difference  is  most  striking  in  the  three  man- 
like apes.  Perhaps  such  general  statements 
concerning  anthropoid  height  and  weight  as 
we  have  presented  in  the  foregoing  para- 
graphs may  best  be  safeguarded  by  the 
qualification  that  thev  mav  vary  in  either 
direction  by  as  much  as  twenty  per  cent. 
The  gorilla,  for  example,  is  likely  to  meas- 
ure not  less  than  forty-eight  nor  more  than 
seventy-two  inches  in  height,  while  in 
weight  it  may  measure  as  little  as  two  hun- 
dred or  as  much  as  four  hundred  pounds. 
Roughly,  then,  the  siamang  is  about  twice 
as  heavy  as  the  gibbon,  the  orang-outan  and 
chimpanzee  are  of  the  same  order  of  mag- 
nitude and  approximate  the  size  of  man, 
while  the  gorilla  is  verv  much  larger  and 
may  weigh  twice  as  much. 

Neck,  head,  and  face,  bv  their  contours, 
greatly  assist  the  observer  in  identifying 
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Fig.  164.  Infant  gorilla,  Bamboo  (left),  and  chimpanzee,  Lizzie.  Probably  neither  is  far  from  two  years  old.  Photograph 
by  Newton  Hartman,  courtesy  Philadelphia  Zoological  Garden. 


anthropoid  type  and  species.  An  obvious 
feature  of  the  gibbon  and  siamang,  the  neck 
is  relatively  much  shorter  and  thicker  in  the 
orang-outan  and  chimpanzee,  and  in  the  go- 
rilla it  is  practically  obliterated  by  marked 
development  of  the  connective  tissue,  skin, 
and  hair  between  back  and  head.  Important 
as  modifving  the  configuration  of  the  neck 
are  the  laryngeal  sacs  which  lie  at  its  junc- 
ture with  the  chest.  These  sacs  are  absent  in 
the  gibbon,  although  present  in  each  of  the 
other  types.  In  the  siamang  they  are  pe- 
culiarly conspicuous  because  the  skin  cover- 
ing them  is  naked  and  shiny  black.  When 
the  sacs  are  inflated  in  this  creature  its 
appearance  is  markedly  altered.  This  de- 
scription applies  similarly  to  the  orang- 


outan,  for  in  it  also  the  sacs,  or  rather  the 
huge  folds  of  skin  which  may  cover  them, 
are  distinctive.  When  inflated  they  are  like 
huge  goiters,  and  even  when  deflated  they 
are  conspicuous.  Although  present  in  both 
chimpanzee  and  gorilla,  the  laryngeal  sacs 
do  not  greatly  modify  the  contour  of  the 
neck  and  it  is  said  they  never  are  inflated. 
According  to  morphological  authorities  the 
structure  of  the  larynx,  with  which  the 
laryngeal  sacs  are  associated,  increases  in 
resemblance  to  that  of  man  in  the  order: 
orang-outan,  gorilla,  gibbon,  chimpanzee. 

Head  shape  cannot  be  briefly  charac- 
terized for  the  types.  It  varies  from  round- 
ish to  elongated  or  egg-shaped.  The  facial 
angle  varies  greatly  with  type  and  also  with 
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a^e.  Tt  is  relatively  f^reater  in  the  <^ii)l)on 
than  ill  the  manlike  apes.  But  whereas  the 
skull  is  relatively  smooth,  even  in  old  age, 
in  [ribbon  and  siamang,  in  orang-outan  and 
chimpanzee  pronouncerl  ridges  and  crests 
develop,  and  in  gorilla  they  are  tremen- 
dously exaggerated  and  constitute  the  most 
conspicuous  features.  It  is  stated  (Tilney, 
1928,  II,  950)  that  the  encephahc  index 
increases  in  the  order:  gibbon,  orang-outan 
and  chimpanzee,  gorilla,  man.  The  figures 
for  orang-outan  and  chimpanzee  are  the 
same. 

The  face  of  gibbon  and  siamang  is  round- 
ish and  in  maturity  in  many  ways  more 
strikingly  suggestive  of  the  human  than  is 
that  of  any  other  anthropoid  type.  Peculiar 
to  the  mature  orang-outan  are  certain 
growths  usually  described  as  cheek  pads  or 
cheek  callosities  which  appear  symmetri- 
cally on  either  side  of  the  face.  They  are 
limited,  it  seems,  to  the  male.  Sometimes 
they  become  very  large  and  the  face  is  thus 
greatly  broadened.  An  orang-outan  with 
huge  cheek  pads  and  an  immense  fold  of 
skin  under  the  neck,  covering  the  laryngeal 
sacs,  is  indeed  striking  in  appearance. 

In  all  anthropoid  types  the  nose  is  a  con- 
spicuous facial  feature.  In  gibbon  and  sia- 
mang it  is  small  and  slightly  flattened,  with 
downward  directed  nostrils,  and  closer  re- 
semblance to  the  human  than  in  any  other 
anthropoid.  It  is  flat  and  broad  in  all  the 
manhke  apes.  In  the  chimpanzee,  in  addi- 
tion to  being  depressed,  it  commonly  has  a 
conspicuous  median  longitudinal  furrow  or 
groove.  The  nose  of  gorilla,  by  contrast 
with  all  other  types,  has  a  long  bridge  and 
broadens  as  it  approaches  the  mouth  so  that 
its  form  is  roughly  triangular,  with  huge 
nostrils  directed  downward  and  outward.  It 
gradually  merges  with  the  upper  lip. 

Often  it  is  said  that  the  external  ear  of 
gibbon,  siamang,  and  chimpanzee  is  rela- 
tively large,  that  of  orang-outan  and  gorilla 
small.  Like  most  general  statements  this  is 
somewhat  misleading,  for  although  almost 
invariably  the  ear  (pinna)  of  orang-outan 
and  gorilla  is  small  and  set  close  to  the 
head,  that  of  the  chimpanzee  mav  in  cer- 


tain individuals,  races,  or  species  be  very 
similar.  As  a  rule,  however,  it  is  large  and 
conspicuously  outstanding  in  chimpanzee, 
whereas  in  gibbon  and  siamang,  although 
relatively  large,  it  is  rendered  inconspicu- 
ous by  the  heavy  hair  surrounding  it. 

The  eyes  in  all  of  the  anthropoid  types 
are  so  placed  as  to  facilitate  binocular  vi- 
sion. Authoritative  description  of  color  dif- 
ferences is  not  available.  It  is  noted  that  in 
all  types  they  are  conspicuous  facial  fea- 
tures, often,  if  not  as  a  rule,  varying  in 
color  from  light  to  dark  brow^n  and  usuallv 
characterized  as  expressive.  The  mouth  in 
each  type  is  large,  but  only  in  the  manlike 
apes  do  the  lower  jaws  become  so  large  and 
heavy  that  they  markedly  diminish  the  fa- 
cial angle.  The  teeth  are  especially  large, 
strong,  and  conspicuous  in  gorilla.  Un- 
doubtedly facial  appearance  is  more  mark- 
edly influenced  by  the  size  and  contour  of 
the  lips  than  by  any  other  features  except 
supra-orbital  ridges,  nose,  and  ears.  In 
gibbon  and  siamang  the  lips  are  roughly 
comparable  with  the  human,  whereas  in 
orang-outan  and  chimpanzee  they  are 
larger,  heavier,  extremely  mobile,  and  also 
protrusible.  The  upper  lip  is  relatively  long 
and  the  lower  full  and  distinguishable  from 
the  chin.  Either  of  these  great  apes  is  ca- 
pable of  protruding  the  lips  funnel-like  to 
a  distance  of  some  inches,  or  of  extending 
the  lower  lip  shovel-like.  The  lips  of  gorilla 
resemble  rather  those  of  gibbon  than  of 
orang-outan  or  chimpanzee.  Thev  are  not 
pronouncedly  mobile  nor  are  thev  com- 
monly protruded.  The  upper  lip  is  short  and 
inconspicuous  because  of  the  contour  of  the 
nose  and  the  lower  is  relatively  thin. 

The  foregoing  comparisons,  unless  other- 
wise indicated,  apply  only  to  the  adult  indi- 
vidual. Together  they  should  enable  any 
intelligent  observ^er  to  distinguish  the  sev- 
eral types  of  anthropoid  ape  and  to  identify 
a  specimen  as  belonging  to  one  or  another. 
If,  how^ever,  the  specimen  should  be  imma- 
ture, difficulties  are  inevitable,  for  con- 
figuration changes  markedly  in  most  re- 
spects, and  extremely  in  a  few,  between 
infancv  and  maturity. 


Fig.  165.  Gorilla,  Bamboo  (al)ii\ci.  and  orann-outan,  Orphan  Annie.  Estimated  agi  -  iww  \  iar-  ami  one  year  respectively. 
Photograph  by  Newton  Hartman,  courtesy  Philadelphia  Zoological  Garden. 
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PHYSIOLOGICAL  CHARACTERISTICS 
Information  is  entirely  inadequate  for 
satisfactory  characterization  and  compari- 
son of  anthropoid  types  with  respect  to 
physiological  characteristics.  Our  descrip- 
tion must  therefore  be  very  general  and 
also  incomplete  and  relatively  inaccurate. 
We  have  selected  for  mention  only  those 
characteristics  which  offer  contrasts. 

Muscular  and  perhaps  also  neuromuscu- 
lar strength  appears  to  be  relatively  greater 
in  the  anthropoid  apes  than  in  man.  Gib- 
bons and  siamangs  are  capable  of  continued 
and  rapid  locomotion  over  long  periods,  and 
measurement  has  demonstrated  that  orang- 
outan,  chimpanzee,  and  gorilla  are  several 
times  as  strong  as  man.  The  anthropoid 
contrasts  which  may  be  pointed  depend 
chiefly  on  size.  The  gorilla  naturally  pos- 
sesses enormous  strength,  while  in  the  gib- 
bon and  siamang  it  would  be  less  mislead- 
ing to  speak  of  endurance.  Orang-outan  and 
chimpanzee  in  absolute  strength  are  similar, 
and  naturally  fall  between  gorilla  and  gib- 
bon. There  is  nothing  to  indicate  that  mus- 
cular and  neuromuscular  efficiency,  or  en- 
durance, varies  greatly  from  type  to  type. 
Contrast  is,  then,  rather  between  anthro- 
poid apes,  on  the  one  hand,  and  monkeys 
and  man,  on  the  other. 

Vitality,  viability,  hardihood,  and  disease 
resistance  suggest  characteristics  in  which, 
to  judge  by  common  statement  and  popular 
opinion  or  superstition,  the  anthropoid 
types  differ  markedly.  It  might  be  inferred 
from  the  reports  of  hunters  and  zoological- 
garden  authorities  that  the  gibbon  is  least 
resistant  to  injury,  unfavorable  conditions 
of  captivity,  and  disease.  Next,  despite  its 
superior  size  and  strength,  comes  the  go- 
rilla, for  it  is  said  to  be  readily  killed  by 
gunshot  and  to  withstand  captivity  less 
well  than  either  orang-outan  or  chimpan- 
zee. Ranking  next  in  order  is  the  chimpan- 
zee, and  finally,  as  most  resistant  of  all,  the 
orang-outan.  The  comparison  of  orang- 
outan  and  chimpanzee,  however,  requires 
elaboration,  for  whereas  the  chimpanzee 
appears  to  be  less  resistant  to  physical  in- 
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jury  and  more  readily  killed  by  the  hunter, 
it  is  rather  more  likely  to  survive  in  cap- 
tivity and  to  resist  various  untoward  con- 
ditions than  is  the  orang-outan.  We  have 
discovered  no  justification  for  the  charac- 
terization of  any  type  of  anthropoid  ape  as 
delicate.  They  are  hardy  and  in  varying  de- 
grees injury-  and  disease-resisting.  But  the 
probability  of  continuing  normal  existence 
in  captivity  increases,  according  to  avail- 
able evidence,  in  the  order:  gorilla,  gibbon, 
siamang,  orang-outan,  chimpanzee. 

Characteristics  of  glandular  activity  are 
difficult  to  discover  in  the  literature. 
Lachrymal  glands  are  said  to  occur  in  each 
of  the  types,  yet  because  of  morphological 
conditions  and  degree  of  secretory  activity 
tears  are  not  shed.  The  not  infrequent  asser- 
tion that  the  manlike  apes  weep  is  mis- 
leading. Sweat  glands  also  occur  in  the  sev- 
eral anthropoid  types  in  varying  abundance 
and  with  other  peculiarities  of  distribution, 
but  rarely  is  mention  made  in  the  literature 
of  perspiration  or  of  body  odor  attributable 
to  it.  On  these  points  w^e  have  discovered  no 
information  relative  to  gibbon  or  siamang, 
and  such  observations  concerning  orang- 
outan  as  are  available  do  not  definitely  in- 
dicate body  odor  due  to  sweat.  With  the 
exception  of  the  species  designated  as 
Tschego,  in  which  profuse  perspiration  with 
odor  like  that  of  Negro  has  been  reported, 
the  statements  concerning  orang-outan  are 
applicable  also  to  chimpanzee.  By  contrast 
with  information  concerning  the  other  an- 
thropoid types,  that  relative  to  gorilla  indi- 
cates pronounced  activity  of  the  sweat 
glands  and  a  strong  musky  or  negroid  odor 
which  by  several  authorities  is  mentioned 
as  distinctive  of  this  ape. 

Data  relative  to  body  temperature,  res- 
piration, and  pulse  are  few  and  inadequate 
as  basis  for  safe  comparison  of  types. 

SPECIES  AND  ECOLOGICAL  RELATIONS 

The  order  of  increasing  diversity  within 
anthropoid  types  appears  to  be:  siamang, 
orang-outan,  gorilla,  chimpanzee,  and  gib- 
bon, for  of  reasonably  well-defined  species 
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siamang  and  orang-outan  present  one  each, 
gorilla  one  or,  at  most,  two,  chimpanzee  and 
gibbon  at  least  eight  each.  The  order  of  in- 
creasing frequency  of  varieties  or  races 
within  a  type,  indicated  by  the  imperfect 
data  available,  is  slightly  different;  namely, 
siamang,  gorilla,  orang-outan,  gibbon,  chim- 
panzee. Possibly  this  is  also  the  order  of 
increasing  structural  variability,  for  with 
respect  to  such  configurational  characters 
as  we  have  particularly  considered  it  would 
seem  that  siamang,  gorilla,  and  orang-outan 
are  distinctly  less  variable  than  gibbon  and 
chimpanzee.  There  are  more  or  less  convinc- 
ing evidences  of  dimorphism,  correlated 
with  age,  sex,  or  both,  in  gibbon  and  orang- 
outan,  whereas  homogeneity  tends  to  pre- 
vail in  siamang,  gorilla,  and  chimpanzee. 

Gibbon,  siamang,  and  orang-outan  are 
oriental  types;  chimpanzee  and  gorilla, 
African.  Gibbon  occurs  in  Southern  China, 
the  Malay  Peninsula  and  Archipelago,  and 
the  Island  of  Hainan;  the  siamang  in  Su- 
matra and  possibly  also  the  Malay  Penin- 
sula. The  orang-outan  is  found  only  in  Bor- 
neo and  Sumatra.  The  gorilla  occurs  in 
narrowly  limited  areas,  the  one  species,  or 
subspecies,  in  West  Equatorial  Africa,  espe- 
cially Gaboon  and  Cameroons,  and  the 
other  in  East  Central  Equatorial  Africa  and 
especially  on  the  eastern  border  of  the  Bel- 
gian Congo.  The  chimpanzee  is  most  widely 
distributed  of  all,  since  it  is  found  over 
many  thousands  of  square  miles  of  Equa- 
torial Africa  from  the  west  coast  to  the  Lake 
Tanganyika  region. 

As  notably  different  as  their  geographi- 
cal distributions  are  the  characteristic 
habitats  of  the  anthropoid  types.  The  gib- 
bon inhabits  upland  forests  to  an  altitude 
of  approximately  five  thousand  feet,  and 
the  siamang,  although  found  in  similar 
natural  environment,  unlike  the  gibbon  de- 
scends to  sea  level.  By  the  orang-outan  low- 
lying  swampy  forests  and  wooded  river 
courses  seemingly  are  preferred.  Unlike  the 
Hylobatidae  it  does  not  ordinarily  take  to 
the  hills  or  mountains.  One  or  another  spe- 
cies or  race  of  chimpanzee  is  found  in  low- 
land plains,  valleys,  hills,  and  mountains 


of  tropical  Africa.  All  are  forest  animals 
and  they  are  not  known  to  occur  at  alti- 
tudes greater  than  a  few  thousand  feet.  In 
the  case  of  the  gorilla,  habitat  varies  ex- 
tremely with  species,  for  Gorilla  gorilla  is  a 
lowland  form  which  frequents  the  tropical 
jungle  forests  of  the  Gaboon  and  Came- 
roons, whereas  Gorilla  beringei  is  a  moun- 
tain species  which  inhabits  the  plateaus  and 
mountains  even  to  an  altitude  of  nearly  ten 
thousand  feet  in  East  Central  Africa.  All  of 
the  types  exhibit  marked  preference  for 
jungle  and  forest  versus  unwooded  areas. 

It  is  indeed  difficult  to  indicate  safely 
the  frequency  or  abundance  of  these  several 
sorts  of  primate.  We  hazard  the  opinion 
that  the  present  order  of  increasing  fre- 
quency is:  gorilla,  siamang,  orang-outan, 
chimpanzee,  gibbon.  This  rating  is  based 
upon  the  following  facts.  The  siamang  oc- 
curs as  a  single  species  in  narrowly  re- 
stricted distribution,  while  by  contrast  the 
gibbon  is  widely  distributed  and  highly  va- 
riable. Moreover  in  many  regions  it  is  said 
to  be  obviously  abundant.  Neither  species 
of  gorilla  is  frequently  met  with.  Probably 
the  total  gorilla  population  does  not  exceed 
a  few  thousand  individuals,  and  almost  cer- 
tainly the  mountain  species  is  more  rare 
than  any  other  type  of  anthropoid  ape.  Re- 
ports justify  an  estimate  of  one  thousand 
individuals.  In  the  hunting  days  of  Schle- 
gel,  Miiller,  Wallace,  and  Hornaday,  orang- 
outans  must  have  been  numerous,  for  the 
collectors  obtained  scores  of  them.  Almost 
certainly  the  encroachment  of  civilization 
has  restricted  their  distribution  and  prob- 
ably correspondingly  reduced  their  num- 
bers. Basis  for  estimate  of  population  is 
lacking,  but  we  feel  justified  in  asserting 
that  these  great  apes  probably  are  today 
much  more  numerous  than  the  gorilla.  Next 
in  abundance  to  the  gibbon  is  the  chimpan- 
zee, for  it  inhabits  an  immense  territory  and 
occurs  in  several  species  and  varieties  which 
collectors  and  naturalists  find  it  not  ex- 
tremely difficult  to  locate. 

Degree  of  success  in  life  or  in  the  strug- 
gle for  survival  presumably  is  indicated  by 
size  of  population,  area  of  distribution,  and 


536 


A  STUDY  OF  ANTHROPOID  LIFE 


diversity  of  type,  but  in  sugf^esting  as  order 
of  increasing  success  gorilla,  siamang, 
orang-outan,  gibbon,  chimpanzee,  we  are  in- 
tluenced  also  by  the  varied  psychobiological 
facts  which  constitute  the  principal  mate- 
rials of  this  volume.  That  gorilla  and  chim- 
panzee mark  the  limits  of  the  series  is  of 
peculiar  interest,  since  by  many  morpholo- 
gists,  and  especially  by  students  of  the  nerv- 
ous system,  gorilla  is  said  to  resemble  man 
more  closely  than  does  any  other  animal. 
Nevertheless,  while  we  have  prospered  and 
taken  possession  of  the  earth  increasingly, 
the  gorilla  type  has  failed  to  extend  its  do- 
main or  to  discover  serviceable  new  modes 
of  adaptation.  Freed  from  the  disturbing 
influence  of  man,  it  is  easy  to  imagine  chim- 
panzee and  gibbon  prospering  exceedingly 
by  reason  of  new  structural,  functional — 
and  even  psychobiological— adaptations, 
while  gorilla  and  orang-outan  either  re- 
mained stationary  or  tended  to  vanish  be- 
fore the  aggressive  competition  of  other 
types  of  organism. 

MODE  OF  LIFE 
Great  diversity  appears  among  anthropoid 
types  in  that  large  assemblage  of  activities 
which  we  designate  as  mode  or  manner  of 
life.  Of  the  numerous  forms  and  aspects  of 
behavior  which  might  be  used  to  exhibit 
contrasts  we  have  selected  those  pertaining 
to  locomotion,  posture,  handedness,  dex- 
terity, nesting,  eating  and  drinking,  and 
response  to  captivity. 

Locomotor  and  postural  contrasts  are  of 
extreme  interest  to  the  student  of  genetic 
relations,  for  the  anthropoid  types  repre- 
sent, it  would  seem,  transition  from  arboreal 
to  terrestrial  habit,  and  the  following  is 
fairly  well  established  as  order  of  increas- 
ing terrestrialness  and  diminishing  arbo- 
realness:  gibbon,  siamang,  orang-outan, 
chimpanzee,  gorilla.  Beyond  dispute,  gib- 
bon, siamang,  and  orang-outan  are  tree 
dwellers.  The  chimpanzee  appears  to  be 
almost  equally  at  home  in  tree  or  on  ground, 
but  as  it  always  frequents  jungles  and  for- 
ests it  must  nevertheless  be  classified  as  an 


arboreal  type.  The  gorilla  represents  an  ex- 
tremely interesting  experiment,  as  it  is  ill 
adapted  structurally  for  arboreal  existence 
and  of  all  the  anthropoid  types  most  closely 
approaches  man  in  terrestrialness  and  in 
locomotor  habits. 

Intimately  related  to  arborealness  and 
perhaps  definitely  correlated  with  it,  are 
agility  and  the  time-relations  of  activities. 
It  appears  that  arborealness,  agility,  and 
quickness  of  response  are  directly  related 
and  that  with  adaptation  to  and  assumption 
of  terrestrial  existence  the  primate  becomes 
slower,  more  deliberate,  and  also  markedly 
less  agile.  With  reasonable  assurance  we 
suggest  as  order  of  increasing  agility:  go- 
rilla, orang-outan,  chimpanzee,  siamang, 
gibbon.  That  this  is  also  the  order  of  in- 
creasing quickness  of  response,  and  of  les- 
sening time  of  neuromuscular  processes,  is 
probable.  These  considerations  are  of  pe- 
culiar importance  to  the  neurologist  and 
psychologist,  because  they  suggest  impor- 
tant natural  experiments  in  primate  adap- 
tation and  evolution. 

In  evolutional  discussions  of  the  primates 
much  attention  is  given  to  manner  of  walk- 
ing, since  it  is  assumed  that  the  erect  pos- 
ture and  accompanying  ability  to  walk  bi- 
pedally  indicate  relation  to  man.  If  this  be 
true,  gibbon  and  siamang  might  be  ranked 
nearer  to  man  than  the  great  apes.  Although 
it  is  possible  on  occasion  for  any  one  of 
the  anthropoid  types  to  stand  erect  and  to 
walk  for  a  short  distance  bipedallv,  this  is 
achieved  most  naturally  and  successfully 
by  gibbon  and  siamang.  Placing  the  feet 
flat  upon  the  ground  and  using  the  raised 
arms  as  balancing  organs,  these  creatures 
freely  walk,  waddle,  or  hop  along  when 
they  abandon  tree  for  ground.  That  they 
walk  erect  and  bipedally  naturally  instead 
of  as  result  of  imitation  or  tuition  is  far 
from  equivalent  to  the  assertion  that  they 
do  so  easily  and  skilfully.  On  the  contrary 
the  process  is  obviously  difficult  and  fa- 
tiguing, and  locomotion  is  awkward  and 
relatively  slow.  Neither  gibbon  nor  siamang 
voluntarily  takes  to  the  ground  when  it  can 
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achieve  its  objective  by  progression  through 
trees. 

For  the  great  apes  the  order  of  increasing 
ease,  skill,  and  efficiency  in  bipedal  walking 
is:  orang-outan,  chimpanzee,  gorilla.  Any 
one  of  them  on  occasion  may  stand  erect 
and  walk  a  short  distance,  but  as  in  the  case 
of  the  Hylobatidae  this  is  done  with  diffi- 
culty, and  it  obviously  is  an  unnatural  and 
inefficient  mode  of  progression.  When  stand- 
ing erect  the  orang-outan  rests  its  weight 
on  the  outer  edges  of  the  feet  instead  of 
placing  them  flat  on  the  ground.  This  posi- 
tion strikes  one  as  extremely  awkward,  and 
suggests  that  the  foot  is  held  in  such  man- 
ner as  to  facilitate  grasping  objects.  Both 
chimpanzee  and  gorilla  when  they  stand 
erect  ordinarily  place  the  feet  flat  on  the 
ground,  but  there  are  individual,  if  not  also 
species,  differences  in  the  distribution  of 
weight,  since  tendency  often  is  observed  to 
rest  rather  on  the  outer  edge  than  squarely. 
Either  chimpanzee  or  gorilla  may  walk  a 
considerable  distance  standing  perfectly 
erect  and  using  the  arms  occasionally  to 
assist  in  maintaining  or  regaining  balance. 
It  is  our  opinion  that  the  order  of  increas- 
ing naturalness  and  frequency  of  erect 
attitude  and  bipedal  locomotion  in  the  an- 
thropoid types,  namely,  orang-outan,  chim- 
panzee, gorilla,  siamang,  gibbon,  is  mis- 
leading and  that  instead  of  indicating,  as 
might  first  be  assumed,  degree  of  relation- 
ship to  the  human  posture  and  manner  of 
walking,  it  represents  behavioral  adapta- 
tion to  structural  peculiarities.  The  gibbon, 
because  of  proportions  of  limbs  and  body 
and  characteristics  of  extremities,  when 
compelled  to  take  to  the  earth  walks  more 
naturally  and  readily  bipedally  than  quad- 
rupedally,  whereas  the  reverse  is  true  of  the 
more  nearly  terrestrial  gorilla. 

When  on  the  ground,  orang-outan,  chim- 
panzee, and  gorilla  naturally  walk  quad- 
rupedally.  In  each  the  weight  of  the  body 
rests  chiefly  on  the  feet,  while  the  closed 
hands  are  applied  so  that  such  weight  as 
comes  upon  them  rests  on  the  knuckles  and 
outer  surface  of  the  fingers.  We  have  dis- 


covered no  description  of  either  gibbon  or 
siamang  walking  in  this  manner.  Orang- 
outan,  chimpanzee,  gorilla  is  the  order  of 
increasing  naturalness  and  skill  in  this  mode 
of  progression.  The  orang-outan  seldom 
rests  its  feet  squarely  on  the  earth,  but  in- 
stead, as  previously  stated,  places  the  weight 
on  the  outside  of  the  foot,  in  what  seems  an 
extremely  awkward  and  fatiguing  position. 
This  is  not  true  of  the  chimpanzee,  for  it 
walks  with  evident  ease  and  skill  and  runs 
quadrupedally  much  faster  than  can  the 
gorilla.  Rate  of  arboreal  locomotion  in- 
creases in  the  order:  gorilla,  orang-outan, 
chimpanzee,  siamang,  gibbon ;  whereas  that 
of  terrestrial  bipedal  or  quadrupedal  loco- 
motion increases  in  the  order:  siamang,  gib- 
bon, orang-outan,  gorilla,  chimpanzee. 

Expertness,  facility,  and  skill  in  climbing 
increase  in  the  order:  gorilla,  chimpanzee 
and  orang-outan,  siamang,  gibbon.  This,  as 
it  happens,  is  identical  with  our  proposed 
order  of  increasing  arborealness.  Of  the  five 
types  which  we  are  comparing,  gibbon  and 
siamang  are  most  expert  and  skilful  in 
climbing.  With  great  speed,  surety,  and 
grace  they  swing  from  branch  to  branch  and 
tree  to  tree,  using  the  arms  as  organs  of 
propulsion  and  flying  through  the  air  with 
the  legs  drawn  close  to  the  body.  Feet  as 
well  as  hands  may  be  used  to  grasp  with, 
but  swinging  as  contrasted  with  jumping  is 
the  natural  mode  of  arboreal  progression. 
These  statements  apply  only  to  the  Hyloba- 
tidae, for  the  three  great  apes  climb  in 
more  nearly  human  fashion,  using  hands 
and  feet  as  grasping  organs  and  arms  and 
legs  for  propulsion. 

Usually  the  orang-outan  moves  through 
the  trees  cautiously,  although,  considering 
its  weight,  with  surprising  rapidity.  It 
rarely  jumps,  and  although  it  may  on  occa- 
sion swing  by  its  arms,  it  apparently  pre- 
fers to  use  all  of  its  extremities  in  grasping 
supporting  structures.  The  chimpanzee  ap- 
pears to  be  somewhat  more  agile  and  ven- 
turesome in  climbing,  but  its  method  is 
essentially  the  same  as  that  of  the  orang- 
outan.  Often  it  rushes  from  branch  to 
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branch  and  swings  or  leaps  through  the  for- 
est. If  gibbon  and  siamang  constitute  a 
preeminently  gifted  group  of  anthropoid 
climbers,  certainly  chimpanzee  and  orang- 
outan  rank  second,  and  gorilla  is  in  a  class 
by  itself  since  it  climbs  scarcely  better  than 
an  agile,  acrobatically  inclined  boy.  This 
apparently  is  due  quite  as  much  to  the 
structural  characteristics  of  hands,  feet, 
arms,  and  legs  as  to  differences  in  bulk  and 
weight.  Impressive  is  the  contrast  between 
gibbon  and  gorilla.  The  former  is  almost 
birdlike  in  its  arboreal  locomotion,  while  the 
latter  moves  slowly,  laboriously,  and  with 
care  to  test  supporting  structures  and  to  re- 
tain hold  of  them  with  hands  and  feet. 

That  any  of  the  anthropoid  types  natu- 
rally take  to  the  water  is  not  established. 
Instead,  available  information  suggests 
that,  like  man,  the  types  of  primate  which 
we  are  considering  fear  and  avoid  deep  wa- 
ter. For  gibbon  and  siamang  we  have  discov- 
ered no  evidence  of  ability  to  swim  either 
naturally  or  as  result  of  enforced  practice. 
Experimental  tests  seem  to  indicate,  although 
they  do  not  conclusively  prove,  that  neither 
orang-outan  nor  chimpanzee  when  young  is 
capable  of  swimming,  and  although  com- 
parable observations  for  gorilla  are  lacking 
such  evidence  as  we  have  discovered  is  nega- 
tive. Observations  concerning  distribution 
and  geographical  relations  of  varieties  and 
races  suggest  that  large  rivers  may  consti- 
tute migrational  barriers  for  orang-outan 
and  chimpanzee  and  possibly  also,  although 
this  is  less  clear,  for  gorilla.  Almost  cer- 
tainly if  any  one  of  these  types  of  primate 
really  liked  the  water  and  swam  naturally 
with  assurance  and  facility,  the  behavior 
would  have  been  observed  by  natives,  hunt- 
ers, and  naturalists  and  the  literature  would 
present  definite  descriptions.  Actually  all 
that  we  have  discovered  is  indefinite  and, 
in  the  main,  negative  evidence;  therefore 
the  tentative  conclusion  that  no  one  of  the 
anthropoid  types  swims  naturally  and  skil- 
fully. 

Descriptions  of  dance  movements  and 
other  rhythmic  activities  are  lacking  for 
gibbon  and  siamang,  and  also,  except  as  it 


is  influenced  by  association  with  man,  for 
orang-outan.  The  chimpanzee  and  gorilla, 
however,  are  known  to  indulge  in  crude 
dances  and  in  rhythmic  pounding  of  the 
ground  or  of  such  sound-producing  objects 
as  hollow  trees.  The  tendency  to  rhythmic 
action  and  enjoyment  of  dance  movements 
is  most  often  noted  in  the  chimpanzee, 
whereas  in  the  gorilla  delight  in  rhythmic 
pounding  or  beating  of  self  or  other  objects 
is  correspondingly  conspicuous. 

Manual  contrasts.  The  behavioral  tend- 
encies suggested  by  the  terms  handedness, 
footedness,  and  eyedness  have  been  discov- 
ered in  those  anthropoid  types  which  have 
been  carefully  studied.  There  is  ample 
ground  for  the  assumption  that  for  morpho- 
logical or  functional  reasons  preferential 
use  of  one  hand,  one  leg  and  foot,  or  one 
eye  frequently  appears.  That  all  or  any  one 
of  the  anthropoid  types  is  definitely  right- 
handed  or  left-handed  or  that  an  individual 
of  any  type  is  uniformly  and  consistently 
right-handed  or  left-handed  has  not  been 
established  observationally.  Still  less  is 
there  evidence  in  support  of  the  assertion 
that  type  or  individual  is  consistently  right- 
or  left-footed  and  right-  or  left-eyed.  Several 
writers  have  reported  convincing  indications 
of  preference  for  the  one  hand,  foot,  eve.  or 
the  other  in  a  particular  activity  or  behav- 
ioral pattern. 

In  addition  to  the  pounding  of  self  and 
other  objects,  there  is  manifested  by  one 
or  another  of  the  anthropoid  types  tend- 
ency to  use  the  hands  for  manipulating  ob- 
jects. The  orang-outan,  chimpanzee,  and 
gorilla  are  know'n  on  occasion,  if  not  regu- 
larly, to  throw  objects,  often  with  apparent 
defensive  or  destructive  intent.  Comparable 
behavior  has  not  been  reported  for  gibbon 
and  siamang.  Among  the  five  anthropoid 
types  there  exist  marked  differences  in  de- 
gree of  manual  skill  or  dexterity  and  in  the 
variety  of  w^ays  in  which  the  hands  and  feet 
are  used.  In  the  light  of  rather  scanty  ob- 
servational data  we  present  as  order  of  in- 
creasing manual  skill,  dexterity,  and  versa- 
tility: siamang,  gibbon,  gorilla,  orang-outan, 
chimpanzee.  We  are  extremely  doubtful 
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about  the  order  of  the  last  three;  possibly 
it  should  instead  be:  orang-outan,  gorilla, 
chimpanzee. 

Nest  construction  and  sleep.  These,  it  ap- 
pears, are  perennially  interesting  subjects 
for  hunter  and  naturalist.  Consequently  in- 
formation is  abundant  and  relatively  satis- 
factory. The  gibbon  and  siamang  do  not 
construct  nests  or  shelters  of  any  sort  for 
protection  from  storm  or  as  beds.  It  is  said 
that  in  nature  they  usually  sleep  upright, 
or  in  a  reclining  posture,  in  the  crotch  of  a 
tree,  or  in  such  other  position  as  permits 
them  to  grasp  limbs  or  twigs  with  hands 
and  feet  to  safeguard  themselves  against 
falling.  Meager  indeed  are  the  descriptions 
of  the  resting  and  sleeping  habits  of  the 
Hylobatidae.  Eventually  it  may  be  estab- 
lished that  under  some  circumstances  they 
construct  crude  nests.  In  captivity  they 
often  sleep  lying  on  the  ground. 

By  contrast  with  the  gibbons  and  sia- 
mang, each  type  of  great  ape  is  known  to 
construct  nests  as  sleeping  places  and  for 
the  shelter  and  protection  of  female  and 
young.  The  orang-outan  always  places  its 
nest  in  trees.  The  construction  is  crude,  but 
it  serves  as  a  secure  resting  place.  Likewise 
the  chimpanzee  regularly  builds  its  nest  or 
bed  in  trees.  Neither  it  nor  the  orang-outan 
ordinarily  constructs  any  covering  for  pro- 
tection from  storm.  There  are  some  indica- 
tions that  the  nest  of  the  chimpanzee  is 
more  skilfully  built  and  at  times  more 
elaborate  than  that  of  the  orang-outan.  Ap- 
parently, of  all  the  anthropoid  types,  the 
gorilla  alone  constructs  both  ground  and 
tree  or  bush  nests.  In  all  probability  the 
adult  males  commonly  build  on  the  ground 
while  immature  individuals  and  females 
with  young  more  frequently  locate  the  struc- 
tures in  bushes  or  in  trees  at  no  considerable 
distance  from  the  ground. 

In  sleep,  orang-outan,  chimpanzee,  and 
gorilla,  like  man,  lie  on  back  or  side.  Often 
the  head  rests  on  one  or  both  arms  as  on  a 
pillow.  Snoring  during  sleep  has  been  re- 
ported for  the  orang-outan  and  gorilla.  In 
all  probability  it  occurs  also  in  the  chim- 
panzee. The  suggested  order  of  increasing 


resemblance  to  man  in  skill  and  elaborate- 
ness of  nest  construction,  sleeping  posture, 
and  activity  during  sleep  is:  Hylobatidae, 
orang-outan,  gorilla,  chimpanzee. 

Eating  and  drinking.  All  of  the  types  are 
primarily  vegetarian,  but  differences  appear 
in  degree  of  adaptiveness  to  foods  and  in 
preference  for  vegetable  products.  Contra- 
dictory statements  abound  because  of  differ- 
ences in  dietary  preferences  and  nutritional 
requirements  between  free  and  captive  indi- 
viduals. It  is  now  well  known  that  captivity 
may  essentially  alter  the  digestive  activities 
and  correspondingly  the  nutritional  needs 
of  the  organism.  Further,  a  captive  ape  may 
be  taught  to  take  foods  which  in  nature  it 
would  reject.  Thus  it  happens  that  one  or 
another  of  the  anthropoid  types  is  fre- 
quently said  to  be  carnivorous  or  omnivo- 
rous instead  of  vegetarian,  herbivorous,  or 
frugivorous. 

The  facts  apparently  are  that  gibbon  and 
siamang  are  vegetable  feeders  of  high  degree 
of  adaptability,  which  take  in  nature,  as 
opportunity  offers,  such  animal  products  as 
eggs,  insects  and  other  small  animals.  In 
captivity  they  are  relatively  easy  to  feed  if 
in  health  and  contented.  Similarly  the 
orang-outan  is  a  vegetable  feeder.  The  ex- 
tent to  which  it  naturally  accepts  animal 
products  is  uncertain,  but  many  demonstra- 
tions have  shown  that  it  can  be  taught  to 
accept  the  human  diet  and  may  thrive  on 
it.  Like  the  Hylobatidae,  it  is  relatively 
adaptable  and  not  especially  difficult  to  feed 
in  captivity.  Although  naturally  a  vege- 
tarian the  chimpanzee  in  captivity  may  be 
accustomed  to  a  meat  diet.  Some  observers 
have  gone  so  far  as  to  assert  that  this  is 
both  natural  and  necessary.  The  indications 
instead  are  that  in  nature  it  commonly  sup- 
plements its  plant  diet  by  capturing  small 
animals  and  robbing  the  nests  of  birds.  The 
gorilla  as  vegetarian  exhibits  local  differ- 
ences in  that  the  highland  type  is  primarily 
herbivorous,  whereas  the  lowland  form  is 
more  largely  frugivorous.  All  of  the  anthro- 
poids are  careless  eaters  which  in  their 
haste  to  satisfy  their  appetite  destroy  and 
waste  more  than  they  devour.  The  gorilla 
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is  relatively  iinaflaj)table  and  of  all  the 
types  most  difficult  to  feed  when  captive. 
The  reasons,  althoii^^h  perhaj)s  primarily 
nutritional,  are  almost  certainly  to  a  con- 
siderable degree  psychobiological. 

Water  is  taken  freely  by  all  of  the  an- 
thropoids, in  characteristic  ways.  Thus  the 
gibbon  and  siamang  commonly  obtain  their 
supply  by  licking  or  sucking  it  from  the 
hand  and  arm  on  which  it  accumulates  as 
the  animal  passes  through  the  wet  vegeta- 
tion. Occasionally  in  nature,  and  frequently 
in  captivity,  they  drink  directly  by  dipping 
the  hand  and  sucking  the  water  from  it,  or 
even  by  placing  the  lips  to  the  water.  Some- 
what more  varied  are  the  drinking  habits  of 
the  orang-outan,  for  in  addition  to  sucking 
or  licking  the  liquid  from  hand  or  arm  as 
do  the  Hylobatidae,  this  great  ape  may  ex- 
tend its  lower  lip  and  catch  the  water  as  it 
falls  from  the  clouds,  protrude  its  lips  fun- 
nel-like and  applying  them  to  the  surface 
of  the  water  suck  it  up,  or,  and  especially 
in  captivity,  it  may  apply  its  lips  directly 
to  the  surface  of  the  water  or  to  a  vessel 
which  it  holds  in  its  hands  and  drink  in 
almost  human  fashion.  So  far  as  we  have 
discovered  the  chimpanzee  does  not  suck  or 
lap  the  water  from  arm  or  hand  as  do  the 
gibbon,  siamang,  and  orang-outan.  Instead 
it  seemingly  prefers  direct  application  of 
the  lips  to  the  liquid.  We  suspect,  however, 
that  this  description  is  incomplete  and  that 
circumstances  determine  the  behavior.  Our 
description  indicates  merely  what  appears 
to  be  the  preferred  mode  of  drinking.  Fi- 
nally, in  the  gorilla  the  preference  is  very 
definitely  for  the  direct  use  of  the  lips,  which 
are  applied  to  the  surface  of  the  water  or, 
in  captivity,  to  the  edge  of  the  container. 
Clearly  enough  the  order  of  increasing  simi- 
larity to  the  human  mode  of  drinking 
is:  gibbon  and  siamang,  orang-outan,  chim- 
panzee, gorilla. 

Response  to  captivity.  The  various  an- 
thropoid types  are  extremely  difficult  to 
capture  and  to  accustom  to  captivity  after 
they  have  attained  maturity.  The  young 
may  be  obtained  with  ease,  depending  upon 


the  abundance  of  the  animals  and  the  na- 
ture of  their  habitat,  by  shooting  the  nurs- 
ing mother  and  frightening  away  other 
adults.  This  indeed  is  the  inhumane  but 
prevalent  method.  A  widespread  supersti- 
tion characterizes  gibbon  and  gorilla  as  pe- 
culiarly difficult  to  accustom  to  captivity 
and  to  maintain  in  health  and  contentment. 
By  contrast,  orang-outan  and  chimpanzee 
are  considered  favorable  risks.  Abundant 
and  varied  information  suggests  as  order 
of  increasing  adaptiveness  to  captivitv  and 
ease  of  maintenance:  gibbon,  siamang,  go- 
rilla, orang-outan,  chimpanzee. 

Although  all  of  the  types  are  extremely 
difficult  to  tame  when  captured  as  adults, 
the  young  promptly  recognize  kindness  and 
quickly  become  attached  to  friendly  human 
attendants.  Undoubtedly  there  are  impor- 
tant generic  differences  in  rate  and  degree 
of  tamability.  The  revelations  of  the  lit- 
erature and  our  own  experience  suggest  as 
order  of  increase  for  specimens  in  child- 
hood: gorilla,  siamang,  gibbon,  orang- 
outan,  chimpanzee. 

No  one  of  the  types  is  strictly  domes- 
ticable, for  although  individuals  become 
thoroughly  accustomed  to  life  in  captivity 
and  may  even  appear  contented  with  it, 
they  never  become  reconciled  to  monoto- 
nous labor  or  to  human  service  otherwise 
than  as  actors.  Despite  numerous  mislead- 
ing statements  based  often  upon  observa- 
tion of  diseased  or  otherwise  abnormal 
specimens,  all  of  the  anthropoid  types  are 
naturally  cleanly  in  their  habits  and  under 
normally  favorable  circumstances  maintain 
body  and  surroundings  in  hygienic  condi- 
tion. That  they  are  as  resistant  to  disease 
and  as  capable  of  recovery  from  injury  as  is 
man  or  any  other  primate,  if  not  definitely 
indicated  by  reliable  observations,  at  least 
is  not  contraindicated.  This  we  assert  in 
the  face  of  numerous  accounts  of  the  deli- 
cacy of  gibbon,  gorilla,  and  orang-outan, 
and  the  common  belief  that  it  is  almost  im- 
possible to  maintain  siamang,  gibbon,  or 
gorilla  captive  in  the  United  States  for  any 
considerable  period. 
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SOCIAL  TRAITS 
The  anthropoid  types  differ  markedly  in 
social  characteristics  and  relations.  Com- 
parison may  profitably  be  made  with  re- 
spect to  gregariousness,  dominance  or  lead- 
ership, sociability  or  social  dependence, 
playfulness,  and  nomadic  or  migrational 
tendency. 

Gregariousness  and  dominance.  Of  all  the 
types  the  orang-outan  alone  is  described  as 
solitary.  Reasonably  adequate  information 
determines  the  order  of  increasing  gregari- 
ousness as:  orang-outan,  chimpanzee,  go- 
rilla, gibbon  and  siamang.  Although  the 
orang-outan  may  tend  to  solitariness  and 
also  toward  segregation  of  the  sexes,  imma- 
ture individuals  commonly  gather  and  stay 
together.  All  of  the  other  types  live  either  as 
families  or  bands.  The  social  unit  for  gib- 
bon and  siamang  is  the  band  or  herd. 
Whether  or  not  this  is  constituted  of  per- 
manently mated  pairs  and  of  families  is  not 
known.  Presumably  the  orang-outan  social 
unit  is  the  mated  pair,  for  there  appears  to 
be  no  other  constantly  recurring  and  pre- 
dictable social  grouping.  Without  doubt 
immature  individuals  of  both  sexes,  and 
females  with  dependent  young,  often  asso- 
ciate temporarily,  but  these  aggregations 
evidently  are  not  comparable  in  constancy 
and  stability  with  the  Hylobatidian  band. 
For  the  chimpanzee  the  unit  is  undoubtedly 
the  family,  although  associated  families 
may  constitute  more  or  less  stable  bands. 
Likewise  the  social  unit  in  gorilla  life  is  the 
family,  and  it  is  definitely  indicated  that,  as 
in  the  chimpanzee,  several  families  may  as- 
sociate and  thus  constitute  a  band  or  herd. 
Anthropoid  social  units  vary  in  size  from 
the  mated  couple  to  bands  of  ten  to  twenty 
chimpanzees,  twenty  to  thirty  gorillas,  at 
least  in  the  mountain  species,  and  thirty  to 
fifty  gibbons  or  siamangs.  Segregation  of 
the  sexes,  so  far  as  known  at  present,  oc- 
curs frequently  only  in  the  orang-outan. 

Dominance  and  leadership  characterize 
each  of  the  types.  Little  is  known  about  this 
relationship  in  gibbon  and  siamang,  but  it 
is  asserted  that  the  bands  are  led.  Among 
orang-outans  the  male  is  dominant,  but 


leadership  is  little  in  evidence  because  of 
the  lack  of  permanent  social  grouping.  The 
male  chimpanzee  is  dominant  in  family  and 
band,  and  in  the  latter  aggregation  a  ma- 
ture male  acts  as  leader.  This  is  true  also 
of  the  gorilla,  for  whether  the  social  group 
be  family  or  band,  a  mature,  and  often 
gray-backed,  male  is  in  command  and  leads 
as  well  as  dominates  the  group.  Unless  it  be 
among  gibbons  and  siamangs,  equality  of 
influence  and  opportunity  does  not  mani- 
fest itself  in  the  social  life  of  the  anthropoid 
apes. 

Sociability  and  mutual  dependence.  Here 
also  radical  differences  exist.  Undoubtedly 
the  traits  are  intimately  related  to  gregari- 
ousness and  dominance.  Definitely  indicated 
as  order  of  increasing  sociability  and  pre- 
sumably also  of  dependence  on  companion- 
ship is:  orang-outan,  gorilla,  chimpanzee, 
siamang  and  gibbon.  Between  the  last  two 
we  are  unable  to  distinguish;  possibly  the 
order  should  be  reversed.  But  in  case  of  the 
great  apes  the  differences  are  extreme.  It 
may  be  doubted  whether  the  gorilla  is  dis- 
tinctly more  sociable  and  dependent  than 
the  orang-outan;  we  are  convinced  by 
available  records  and  by  our  own  experi- 
ence that  it  is.  In  any  event  the  chimpanzee 
is  highly  sociable  and  socially  dependent  as 
compared  with  either  orang-outan  or  go- 
rilla. No  one  of  the  anthropoid  types  ordi- 
narily may  be  maintained  healthful  and 
contented  in  captivity  without  species  or 
other  companionship. 

Play j nines s  and  social  resourcefulness. 
Conspicuous,  often,  during  the  early  life 
of  the  anthropoid,  these  characteristics 
steadily,  and  as  a  rule  rapidly,  diminish 
after  maturity  is  achieved.  It  will  be  as- 
sumed that  playfulness  implies  a  measure 
of  inventiveness,  originality,  and  individual 
variability  in  activity  and  as  well  certain 
versatility  in  social  adjustment.  The  order 
of  increase  for  the  types  is:  siamang  and 
gibbon,  orang-outan,  gorilla,  chimpanzee. 
In  our  own  experience  the  chimpanzee  is 
by  far  the  most  highly  gifted  of  the  anthro- 
poids in  playfulness  and  social  resourceful- 
ness, while  by  contrast  the  orang-outan 


542 


A  STUDY  OF  ANTHROPOID  LIFE 


ranks  low.  We  are  unable  to  make  safe  com- 
parison as  among  siamang,  gibbon,  and 
orang-outan,  but  undoubtedly  the  last  pre- 
sents considerably  greater  diversity  of  play- 
ful activity  and  also  a  larger  measure  of 
social  resourcefulness  than  do  the  Hyloba- 
tidae. 

Nomadism  and  migration.  All  of  the 
types  are  nomadic,  for  as  vegetarians  they 
are  forced  to  follow  the  supply  of  food  and 
to  move  from  place  to  place  in  accordance 
therewith.  But  even  apart  from  this  re- 
quirement it  is  a  justifiable  inference  that 
they  would  wander  or  rove  about  instead  of 
living  as  does  man  in  an  established  habita- 
tion and  location.  Gibbons  and  siamang 
are  said  to  wander  daily  for  considerable 
distances  through  the  treetops  in  their 
search  for  food.  If  their  feeding  ground 
happens  to  be  on  plateau  or  mountain  they 
habitually  return  to  the  warmer  valleys  for 
the  night.  It  is  asserted  that  the  orang- 
outan  also  moves  from  place  to  place,  but 
the  expression  "wandering  in  search  of  food 
or  suitable  nesting  place"  appears  to  be 
more  appropriate  than  "migration."  Both 
chimpanzee  and  gorilla  are  pronouncedly 
nomadic.  Seldom,  it  seems,  do  they  continue 
in  any  one  spot  for  more  than  a  few  days 
and  usually  they  change  nesting  or  sleeping 
places  almost  daily.  Whereas  nomadic  habit 
is  unquestionable,  migratory  tendency  is 
not  satisfactorily  established  for  any  one  of 
the  types.  It  is  indicated  that  the  animals 
may  respond  to  seasonal  or  other  climatic 
influences  affecting  food  supply,  but  move- 
ments ordinarily  are  not  extensive  and  until 
additional  information  is  provided  it  may 
not  safely  be  asserted  that  the  anthropoid 
types,  or  indeed  any  of  them,  periodically 
migrate. 

LIFE  HISTORY 
Data  relative  to  courtship,  mating,  marital 
and  family  relationships;  menstruation, 
gestation,  parturition;  rate  of  growth,  age 
at  maturity,  and  span  of  life,  are  too  few 
and  difficult  of  evaluation  to  justifv  dog- 
matic statements  about  likenesses  or  differ- 
ences. What  we  are  about  to  present  should 


be  considered  as  tentative,  since  for  no  type 
or  individual  is  complete  account  of  life 
history  available. 

Courtship  and  mating.  Tendency  to  per- 
sonal adornment  or  decoration  during 
adolescence  and  earlv  maturity  has  been 
observed  in  orang-outan,  chimpanzee,  and 
gorilla;  never,  so  far  as  we  know,  in  gibbon 
and  siamang.  This  difference  probably  is  at- 
tributable to  lack  of  suitable  observational 
opportunity.  There  are  no  satisfactory 
descriptions  of  courtship.  Sexually  signifi- 
cant dance  movements  are  known  to  oc- 
cur in  chimpanzee  and  gorilla,  and  presum- 
ably they  appear  also  in  orang-outan.  It  is 
not  conclusively  established  that  matings 
are  seasonal,  but  the  facts  available  suggest 
that  there  is  a  definite  breeding  season,  or 
possibly  seasons,  for  each  of  the  five  types. 
That  mated  male  and  female  continue  to- 
gether between  breeding  seasons,  or  that 
matings  are  relativelv  permanent,  mav  not 
be  asserted.  As  order  of  increasing  proba- 
bility of  permanency  of  association  of  male 
with  one  or  more  females  we  suggest:  gib- 
bon and  siamang,  orang-outan,  chimpanzee, 
gorilla.  There  are  definite  indications  of 
monogamy  in  the  chimpanzee,  whereas  in 
the  gorilla  polygamy  almost  certainlv  oc- 
curs. Concerninoj  gibbon  and  siamang;  there 
is  no  basis  w^hatever  for  statement. 

Our  tentative  inference  is  that  both 
monogamy  and  polvgamv  exist  in  one  or 
another  or  all  of  the  anthropoid  tvpes  and 
that  in  all  probability  both  relationships  are 
discoverable  in  each  of  the  manlike  apes. 
With  many  misgivings  we  propose  as  order 
of  increasing  probability  of  monogamic  re- 
lation: gibbon  and  siamang,  gorilla,  orang- 
outan,  chimpanzee.  Much  more  systematic, 
thorough,  and  critical  investigation  than 
has  heretofore  been  conducted  will  be  essen- 
tial to  discover  the  truth.  Indicated  as 
points  of  contrast  among  the  three  tvpes  of 
great  ape  are  temporary  monogamous  or 
polygamous  relations  in  the  orang-outan, 
relativelv  permanent  monogamous  and  pos- 
sibly also  polygamous  relations  in  the  chim- 
panzee, and  in  the  gorilla  a  patriarchal 
family,  with  polygamy  presumably  in  the 
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mountain  species  and  monogamy,  possibly, 
in  the  lowland  species. 

Female  reproductive  activities.  The  oc- 
currence of  catamenia  or  menstruation  in 
the  anthropoid  apes  has  been  established. 
Reliability  and  adequacy  of  observation 
vary  greatly  for  the  types.  On  basis  which 
appears  to  us  inadequate  it  is  asserted  that 
the  cycle  is  approximately  lunar  in  gib- 
bons. In  orang-outan  and  chimpanzee  the 
period  is  known  to  be  approximately  one 
month.  There  are  observations  which  are 
thought  to  indicate  monthly  menstruation 
in  the  gorilla,  but  to  us  they  appear  incon- 
clusive. If,  however,  the  phenomenon  oc- 
curs in  orang-outan  and  chimpanzee  it  pre- 
sumably occurs  similarly  in  gorilla. 

The  period  of  gestation  has  not  been  de- 
cisively determined  for  any  one  of  the  types. 
Under  usual  conditions  of  observation  diffi- 
culties have  proved  insuperable.  It  is  known 
that  at  least  in  certain  types  menstruation 
does  not  necessarily  cease  with  conception; 
hence  failure  of  catamenial  activity  may  or 
may  not  mark  the  beginning  of  gestation. 
The  best  data  available  suggest  for  gibbon 
and  siamang  gestational  period  of  seven 
months;  for  orang-outan  and  chimpanzee, 
nine  months;  for  gorilla  there  are  no  ob- 
servations which  justify  estimate.  Indeed, 
the  whole  subject  is  in  such  unsatisfactory 
status  that  it  may  presently  appear  that 
no  one  of  the  estimates  which  we  have  pre- 
sented is  correct.  Probably  it  is  entirely  safe 
to  predict  that  in  gibbon  and  siamang  the 
period  is  not  less  than  five  nor  more  than 
seven  months,  and  in  orang-outan,  chim- 
panzee, and  gorilla  not  less  than  seven  nor 
more  than  nine. 

Although  doubtless  parturition  has  been 
observed  in  captive  specimens  of  one  or  an- 
other of  the  anthropoid  types,  the  only  de- 
scription of  the  phenomenon  which  we  have 
discovered  is  that  of  Fox  for  the  chimpan- 
zee (pp.  255-256). 

Growth,  development,  longevity.  The 
weight  of  the  newborn  anthropoid  is  un- 
determined. Even  guesses  are  lacking  in  the 
case  of  gibbon  and  siamang,  while  for  the 
great  apes  guesses,  estimates,  and  relatively 


unsatisfactory  direct  observations  range 
from  three  to  seven  pounds.  Certain  well- 
informed  authorities  deem  it  probable  that 
weight  at  birth  is  much  less  in  orang- 
outan,  chimpanzee,  and  gorilla  than  in  man 
and  that  growth  immediately  subsequent 
thereto  is  much  more  rapid.  They  tenta- 
tively assume  that  three  pounds  is  a  reason- 
able estimate.  We  are  not  wholly  convinced 
by  their  arguments  and  venture  to  interpret 
available  materials  as  suggesting  instead 
weight  of  three  to  seven  pounds. 

There  are  no  reliable  anthropometric 
observations  for  the  anthropoid  types  dur- 
ing infancy.  The  assertion  that  growth  is 
more  rapid  than  in  man  is  inadequately  sup- 
ported. Statements  indicate  that  whatever 
the  rate  of  body  growth  in  gibbon  and  sia- 
mang, sexual  differentiation  and  the  devel- 
opment of  the  teeth  occur  relatively  slowly 
and  late.  Because  of  the  retarded  sexual 
differentiation,  determination  of  sex  in  im- 
mature specimens  of  gibbon  has  proved 
difficult  for  the  inexperienced  morphologist 
and  mistakes  have  frequently  occurred.  It 
is  entirely  possible,  although  we  cannot  con- 
sider it  probable,  that  growth  and  develop- 
ment are  slower  in  gorilla  than  in  orang- 
outan  and  chimpanzee. 

At  what  age  sexual  maturity  is  achieved 
is  uncertain.  Observational  indications  and 
estimates  range  from  seven  to  twelve  years. 
The  suggested  order  of  increasing  age  or 
prolongation  of  infancy  and  youth  is:  gib- 
bon and  siamang,  orang-outan  and  chim- 
panzee, gorilla.  Our  evaluation  of  available 
data  leads  us  to  suggest  the  following  as 
indicative  of  contrast  in  rate  of  maturation 
and  of  range  in  age:  for  gibbon  and  sia- 
mang, five  to  eight  years;  for  orang-outan 
and  chimpanzee,  eight  to  twelve  years;  for 
gorilla,  ten  to  fourteen  years.  It  is  com- 
monly assumed  that  the  female  anthropoid 
ape,  as  the  female  of  our  own  genus,  ma- 
tures sexually  somewhat  more  rapidly  and 
at  an  earlier  age  than  does  the  male.  We 
have  not  discovered  observational  justifica- 
tion for  the  assumption. 

There  are  indications  that  growth  con- 
tinues for  some  time  after  sexual  maturity; 
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for  how  long  is  uncertain,  as  are  also  differ- 
ences among  anthropoid  types.  The  evi- 
dences are  wholly  convincing  that  at  fifteen 
to  eighteen  years  of  age  the  great  apes  are 
wholly  mature  and  fully  grown.  At  what 
ace  senilitv  begins  to  manifest  itself  has 
not  been  ascertained.  Certain  observations 
suggest  that  orang-outan,  chimpanzee,  and 
gorilla  between  fifteen  and  twenty-five 
years  are  in  their  prime.  Average  duration 
of  life  is  unknown,  but  guesses  and  esti- 
mates concerning  longevity  are  not  lacking. 
It  is  said  that  gibbons  and  siamangs  may 
live  twenty  to  thirty  years;  orang-outans, 
chimpanzees,  and  gorillas,  forty,  fifty,  or 
even  sixty  years.  Of  direct  and  reliable  ob- 
servations there  are  none,  and  there  are  no 
other  grounds  of  estimate  than  the  morpho- 
losical.  It  is  not  unreasonable  to  assume 
that,  under  favorable  conditions,  any  one 
of  the  great  apes  might  live  as  long  as  does 
man. 

AFFECTIVE  TRAITS 
No  assemblage  of  psychobiological  charac- 
teristics is  more  difficult  to  describe  briefly 
and  safely  than  the  affective.  Language 
proves  inadequate  for  description  of  condi- 
tions and  indication  of  contrasts.  Neverthe- 
less, attempt  is  made  in  this  section  to  char- 
acterize briefly  the  affective  life  of  each 
tvpe  and  to  make  comparisons. 

Emotionality  and  expressivity.  As  ob- 
servers of  organic  behavior  we  gauge  emo- 
tionality by  its  behavioral  expressions.  Pos- 
sibly this  is  an  indefensible  procedure,  for 
in  all  probability  the  organic  type  or  indi- 
vidual which  lacks,  inhibits,  or  represses 
behavioral  expression  is  quite  as  emotional 
as  that  in  which  expression  is  conspicuous. 
If  despite  this  risk  or  error,  we  permit 
expressivity  to  determine  order  of  increas- 
ing emotionality  we  obtain  the  series:  go- 
rilla, orang-outan,  gibbon  and  siamang, 
chimpanzee.  Assuredly  gorilla  is  the  least 
expressive  of  all;  that  it  is  least  emotional 
we  do  not  presume  to  infer.  Orang-outan 
also  is  relatively  inexpressive,  whereas  chim- 
panzees promptly  impress  even  the  inexperi- 
enced observer  with  the  richness  of  their 


emotional  life  and  their  ability  to  express 
it. 

Dispositional  eontrasts.  Since  disposition 
varies  extremely  with  age,  sex,  and  physio- 
logical status,  and  since  further  no  one  of 
the  anthropoid  types  is  adequately  known 
in  maturity,  it  is  indeed  risky  to  indulge 
in  single-word  descriptions.  We  assume  the 
risk  only  because  we  have  previously  safe- 
guarded ourselves  by  offering  numerous 
case  studies  and  detailed  descriptions. 
Briefly,  then,  the  gibbon  is  commonly  de- 
scribed as  shy,  timid,  gentle,  good-tem- 
pered, quick  in  emotional  response,  affec- 
tionate, appreciative  of  considerate  and 
kindly  treatment.  The  siamang  contrasts 
with  the  gibbon  no  less  markedly  in  dispo- 
sition or  temperament  than  in  physique.  It 
is  said  to  be  slower,  less  gentle,  more  bold, 
less  friendly  and  good-tempered,  somewhat 
awkward  and  apathetic.  We  are  far  from 
convinced  that  the  characterization  is  relia- 
ble or  adequate.  Certainly  the  literature 
does  not  afford  a  satisfactory  picture  of  the 
type. 

The  orang-outan,  quiet,  inactive,  or  slug- 
gish, gives  the  impression  of  stolidity, 
brooding,  depression,  melancholy.  It  is 
phlegmatic  and  its  attitude  and  behavior 
often  strikingly  suggest  pensiveness  and 
pessimism.  Strong  indeed  is  the  contrast  be- 
tween this  picture  and  that  of  the  chimpan- 
zee, for  it  is  active,  lively,  sanguine,  very 
highly  expressive,  with  indications  of  nerv- 
ous instability,  restlessness,  impulsiveness. 
The  gorilla,  although  differing  markedly 
from  both,  seems  to  be  more  like  the  orang- 
outan  than  the  chimpanzee  temperamen- 
tally. It  is  shy,  retiring,  discreet,  deliberate 
rather  than  stolid,  obviously  self-dependent 
and  self-centered.  Elsewhere  (p.  456)  we 
have  thus  contrasted  the  immature  chim- 
panzee and  gorilla.  The  former  is  gay, 
sparkling,  sportive,  cheerful,  optimistic;  the 
latter,  quiet,  serious,  phlegmatic,  self-cen- 
tered. 

Differences  in  the  time-relations  of  psy- 
choneurological processes  are  exhibited  by 
affective  behavior.  For  whereas  gibbon  and 
chimpanzee,  the  quickest  reactors  among 
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the  anthropoid  types,  exhibit  almost  kalei- 
doscopic affective  changes,  orang-outan  and 
gorilla,  relatively  slow  reactors,  are  slow 
also  in  emotional  change  and  transition. 
The  contrast  may  be  still  better  expressed 
in  terms  of  mood,  for  whereas  the  quick 
types  are  not  obviously  moody,  the  slow 
types  are.  The  order  of  increasing  tendency 
to  expression  of  mood  or  moodiness  is:  gib- 
bon and  siamang,  chimpanzee,  orang-outan, 
gorilla. 

Variety  of  emotional  pattern.  Each  of  the 
principal  categories  of  human  emotion  may 
be  recognized  in  the  anthropoid  types,  but 
recognition  and  description  are  easier  in  the 
great  apes  than  in  the  Hylobatidae.  Ti- 
midity, fear,  terror,  although  manifested  by 
all  of  the  types,  increase  in  frequency, 
strength,  and  variety  of  expression  in  the 
order:  gorilla,  orang-outan,  chimpanzee, 
gibbon  and  siamang.  This  of  course  is  not 
necessarily  the  correct  order  of  increasing 
shyness,  but  instead  that  of  manifestation 
or  expressiveness.  Resentment,  anger,  rage 
are  universal,  but  the  extent  to  which  they 
gain  expression  varies  greatly.  The  gorilla, 
especially  in  captivity,  commonly  inhibits 
response,  whereas  the  chimpanzee  violently 
expresses  itself.  Therefore  the  order  of  in- 
creasing expression:  gorilla,  orang-outan, 
gibbon  and  siamang,  chimpanzee.  In  each 
of  the  types  except  gorilla  that  emotional 
outburst,  which  in  the  child  is  known  as 
temper  tantrum,  has  been  observed.  It  is, 
we  believe,  peculiarly  significant  that  it  is 
lacking  or  infrequent  in  gorilla.  Agreeable 
emotions — pleasure,  contentment,  satisfac- 
tion— with  smiling,  laughter,  indications  of 
humor,  and  mischievousness,  may  be  ob- 
served in  any  of  the  types,  but  with  in- 
creasing definiteness  and  frequency  in  the 
order:  gorilla,  orang-outan,  siamang  and 
gibbon,  chimpanzee.  Evidences  of  sorrow, 
grief,  depression,  sympathy,  attachment, 
mutual  and  altruistic  aid  are  few  in  the 
case  of  gibbon  and  siamang,  but  increas- 
ingly abundant  and  trustworthy  in  the  or- 
der: orang-outan,  gorilla,  chimpanzee. 

Vocalization  and  sound  production.  Con- 
spicuous among  modes  of  emotional  expres- 


sion is  sound  production.  Each  of  the  an- 
thropoid types  possesses  vocal  mechanism 
similar  to  the  human,  but  it  is  used  in 
sharply  contrasted  ways  and  in  very  differ- 
ent degrees.  The  order  of  increasing  fre- 
quency of  vocal  expression  in  the  five  types 
appears  to  be:  gorilla,  orang-outan,  chim- 
panzee, siamang,  and  gibbon.  Both  gorilla 
and  orang-outan  are  referred  to  commonly 
as  silent  or  taciturn,  whereas  the  Hyloba- 
tidae and  chimpanzee  are  notoriously  noisy. 

Sound  production,  however,  is  not  limited 
to  vocalization.  Certain  apes  use  the  hands 
either  instead  of  or  to  supplement  the  vocal 
mechanism.  In  order  of  increasing  fre- 
quency and  variety  of  nonvocal  sounds  the 
types  arrange  themselves:  gibbon  and  sia- 
mang, orang-outan,  chimpanzee,  gorilla.  For 
gibbon,  siamang,  and  orang-outan  records 
of  nonvocal  sound  production  are  rare, 
whereas  for  chimpanzee  and  gorilla  they 
are  abundant.  Both  hands  and  feet  may  on 
occasion  be  used  by  the  chimpanzee  to  beat 
on  the  earth  or  on  surrounding  objects.  That 
this  is  done  in  order  to  make  a  noise  is 
highly  probable.  The  gorilla,  most  taciturn 
perhaps  of  all  the  types,  leads  in  nonvocal 
sound  production,  for  it  uses  either  clenched 
or  open  hands  to  beat  upon  its  own  body 
or  on  other  objects  and  thus  produces  a  con- 
siderable variety  of  sounds.  Among  the  ob- 
served modes  are  rhythmic  beating  of  chest 
with  clenched  fists;  rhythmic  beating  of 
cheeks  with  the  palms,  the  mouth  being 
held  open;  rhythmic  striking  of  open  lower 
jaw  with  the  hands,  thus  producing  a  rat- 
tling noise  by  contacts  of  the  teeth;  rhyth- 
mic pounding  on  the  ground,  on  hollow  logs, 
hollow  trees,  and  other  objects  which  when 
struck  give  forth  sounds.  While  the  chim- 
panzee appears  to  be  a  most  gifted  vocalist 
among  anthropoid  types,  the  gorilla  evi- 
dently is  correspondingly  gifted  in  produc- 
tion of  nonvocal  sounds.  These  statements 
of  course  must  not  be  taken  to  imply  that 
the  various  apes  do  not  on  occasion  use  their 
voices  vigorously  and  to  good  effect.  Nota- 
ble instances  are  conditions  which  arouse 
fear,  anger,  or  suffering. 

Speech  and  other  means  of  inter communi- 
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cation.  The  calls  and  cries  of  gibbon  and 
sianiang  are  definite,  specific,  relatively 
simple  and  not  markedly  varied  or  variable. 
By  contrast  the  vocalizations  of  the  great 
apes  much  more  strongly  suggest  approach 
to  linguistic  expression.  In  the  adult  orang- 
outan  may  be  observed  such  sounds  as 
grunts,  squeaks,  screams,  roars,  and  in  the 
young  whimpering,  crying,  murmuring.  Still 
more  varied  and  more  frequently  occurring 
are  the  vocalizations  of  the  chimpanzee.  It 
is  impossible  to  describe  them  adequately 
or  to  enumerate  them  in  this  brief  sum- 
mary. It  must  suffice  to  characterize  many 
of  them  as  approaching  the  form  and  affec- 
tive function  of  the  human  vocal  symbol. 

It  may  not  be  asserted  that  any  one  of 
the  anthropoid  types  speaks.  The  gibbon  is 
said  to  possess  only  a  pseudo-language.  Fol- 
lowing the  same  line  of  thought  it  may  be 
maintained  that  the  order  of  increasing 
approach  to  systematic  use  of  the  voice  as 
means  of  expressing  feelings,  desires,  and 
ideas,  is:  gibbon  and  siamang,  gorilla, 
orang-outan,  chimpanzee.  Intercommunica- 
tion, although  in  a  measure  dependent  upon 
vocalization,  is  conditioned  also  by  many 
other  processes.  Conspicuous  among  them 
are  bodily  attitude,  facial  expression,  ges- 
ture, and  other  meaningful  acts.  Mutual 
understanding  and  transfer  of  experience 
among  apes  are  dependent  rather  on  vision 
than  on  hearing,  for  the  animal  reads  the 
mind  of  its  fellow,  interprets  attitude,  and 
foresees  action  rather  as  does  the  human 
deaf-mute  than  as  the  normal  person  who 
listens  and  responds  to  linguistic  vocaliza- 
tion. Intercommunicational  complexity  and 
biological  value  increase,  we  hazard,  in  the 
order:  gibbon  and  siamang,  orang-outan, 
gorilla,  chimpanzee. 

Motivation.  Activity  is  motivated  and 
conditioned  by  psychobiological  processes 
which,  according  to  observational  indica- 
tions, become  increasingly  numerous  and 
complex  with  the  ontogenetic  and  phyloge- 
netic  development  of  the  nervous  system. 
Such  notable  differences  in  the  motivation 
of  the  anthropoid  types  are  indicated  by 
experimental  studies  that  we  feel  justified 


in  presenting  tentatively  as  order  of  in- 
creasing variety  and  complexity  of  motiva- 
tional factors:  gibbon  and  siamang,  orang- 
outan,  chimpanzee,  gorilla. 

RECEPTIVITY  THE  SENSES 

Morphological  considerations.  The  psy- 
chobiological phenomena  of  receptivity  are 
either  processes  occurring  in  central  or 
peripheral  nervous  system  or  bodily  changes 
intimately  related  to  them.  Consequently  it 
is  pertinent  to  compare  the  nervous  system 
in  anthropoid  types.  Gibbon  and  siamang, 
orang-outan,  chimpanzee  and  gorilla,  this 
order  is  presumably  the  correct  one  for  in- 
creasing resemblance  of  the  anthropoid 
brain  to  that  of  man.  Use  of  the  connective 
"and"  indicates  uncertainty  about  the 
proper  order  for  gibbon  and  siamang  and 
for  chimpanzee  and  gorilla.  Generallv  neu- 
rologists assert  that  the  brain  of  gorilla  in 
configuration,  proportions,  and  other  as- 
pects of  gross  structure,  most  closely  resem- 
bles that  of  man.  There  are,  however,  some 
respects  in  which  the  brain  of  the  chimpan- 
zee takes  first  place  and  it  has  not  been  es- 
tablished that  in  finer  structure  and  the 
nature  and  relations  of  functional  processes 
the  gorilla  nervous  system  is  either  superior 
to  that  of  the  chimpanzee  or  more  similar  to 
the  human. 

The  peripheral  nervous  svstem,  including 
receptors  or  sense  organs,  nerves,  and  gan- 
glia, although  generally  and  in  most  in- 
stances intimately  known  in  each  of  the 
anthropoid  tvpes,  has  not  been  so  fullv  and 
accuratelv  described  that  useful  compari- 
sons are  possible.  Highly  developed  organs 
of  special  sense  exist  not  only  in  the  anthro- 
poid tvpes  but  in  all  other  primates.  Signifi- 
cant structural  differences  of  eve,  ear,  or 
other  type  of  receptor  have  not  been  ex- 
hibited and  it  is  only  on  the  basis  of  analogy 
and  bv  inference  from  facts  of  behavior  that 
comparison  in  receptive  equipment  can  be 
made.  It  is  commonly  assumed,  neverthe- 
less, that  the  order  indicated  above  for  in- 
creasing resemblance  of  the  brain  to  that  of 
man  is  also  the  order  of  increasing  com- 
plexitv  of  development  in  the  peripheral 
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nervous  system.  Possibly  there  may  be 
other,  or  more  numerous,  types  of  receptor 
in  orang-outan,  chimpanzee,  or  gorilla  than 
in  gibbon  or  siamang.  To  us  it  appears  ex- 
tremely improbable.  Possibly,  or  even  prob- 
ably, certain  of  the  receptors  of  the  great 
apes  are  more  highly  developed  than  are 
those  of  the  Hylobatidae. 

Modes  of  receptivity  and  sensibility.  No 
human  mode  of  stimulus  reception  or  va- 
riety of  sensibility  is  definitely  known  to 
be  lacking  in  the  anthropoid  apes.  Only 
the  so-called  special  senses — sight,  hearing, 
touch,  taste,  smell — are  even  mentioned  in 
the  scientific  literature,  and  of  these  only 
the  sense  of  sight  has  been  carefully  studied 
and  that  in  but  a  few  of  its  important  as- 
pects. Comparison  of  types  is  impossible 
even  with  respect  to  the  number  and  variety 
of  modes  of  receptivity,  and  observational 
basis  is  entirely  lacking  for  fruitful  compari- 
sons within  a  given  mode  of  reception  or 
sense.  It  is  difficult  to  understand  this 
dearth  of  knowledge,  since  anthropoids  have 
long  been  available  to  the  neurologist  and 
psychologist.  Whatever  may  be  the  reasons 
for  neglect,  the  extraordinary  importance 
of  research  is  obvious,  and  likewise  the  ex- 
cellent opportunity  for  comparative  study 
of  anthropoid  and  human  nervous  system 
and  functions  by  correlated  morphological, 
physiological,  and  psychological  inquiry. 

Photo-reception  and  eyesight.  Vision  un- 
questionably is  a  highly  developed  sense  in 
all  of  the  anthropoids.  Monocular,  binocu- 
lar, stereoscopic,  achromatic,  and  chro- 
matic vision  have  been  demonstrated  in  the 
chimpanzee;  the  other  types  have  not  been 
observed.  It  is  indicated  that  for  the  chim- 
panzee at  least,  vision  in  many  respects  is 
essentially  like  that  of  man.  That  vision  or 
any  other  sense  is  more  complex  or  more 
highly  developed  in  gorilla,  chimpanzee,  or 
orang-outan  than  in  gibbon  or  siamang  is 
not  established  by  reliable  observation  and 
report.  Therefore  comparison  of  types  is  im- 
possible and  if  we  should  suggest  that  the 
order  of  increasing  complexity  and  diver- 
sity of  visual  function  and  experience  is: 
gibbon,  siamang,  orang-outan,  chimpanzee. 


gorilla,  it  would  be  chiefly  surmise.  When, 
however,  perceptual  processes  are  associ- 
ated with  the  sensory,  basis  for  comparison 
is  markedly  improved  and  justification  ap- 
pears for  the  order:  gibbon  and  siamang, 
orang-outan,  gorilla,  chimpanzee. 

intelligence:  behavioral 
adaptivity 

There  is  no  lack  of  materials  for  compari- 
son in  this  case,  but  oftener  than  not  they 
are  unreliable,  incomplete,  or  otherwise  un- 
satisfactory and  difficult  to  evaluate.  At 
considerable  length  in  earlier  chapters  we 
have  presented  descriptions  of  adaptive  and 
intelligent  behavior.  There  follow  compari- 
sons with  respect  to  a  few  of  the  many 
forms  and  aspects  of  behavioral  adjustment. 
Those  have  been  selected  for  remark  which 
appear  to  be  at  once  important  and  obser- 
vationally  established. 

Curiosity.  Impelling  the  organism  to  in- 
vestigation, and  ultimately  to  systematized 
research,  is  curiosity  or  inquisitiveness.  It 
appears  to  be  an  important  condition  of 
progress  in  the  primates  and  through  diverse 
activities  which  are  commonly  designated 
as  fooling,  aping,  imitating,  it  leads  un- 
doubtedly to  invaluable  acquaintance  with 
physical  and  social  environment  and  pre- 
pares the  way  for  behavioral  adaptation.  Of- 
ten it  tends  to  express  itself  in  destructive- 
ness,  but  even  so  it  may  be  profitable  to  the 
organism.  It  is  known  that  in  degree  of  de- 
velopment and  diversity  of  expression  curi- 
osity differs  greatly  among  the  primates  and 
it  appears  that  for  the  anthropoid  types  the 
order  of  increasing  functional  significance 
is:  siamang  and  gibbon,  orang-outan  and 
gorilla,  chimpanzee.  We  have  linked  sia- 
mang and  gibbon,  also  orang-outan  and  go- 
rilla, because  uncertain  of  the  proper  order. 
Unquestionably  there  is  pronounced  differ- 
ence in  the  psychobiological  role  of  curiosity 
as  between  Hylobatidae  and  great  apes. 

Imitation.  Also  an  important  condition  of 
adaptation  is  the  tendency  to  imitate  what 
is  seen  or  heard.  Several  kinds  of  imitation 
are  distinguished.  They  vary  in  complexity 
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and  in  the  nature  of  the  psychoneural  proc- 
esses which  are  involved.  Although  certain 
primates  are  notoriously  imitative,  complex 
forms  of  imitative  behavior,  with  definite, 
purposeful  repetition  of  acts  to  secure  an 
objective,  have  been  both  denied  and  af- 
firmed in  case  of  the  anthropoid  apes.  On 
the  whole  the  evidence  for  the  great  apes  is 
j:)ositive  and  as  order  of  increasing  com- 
plexity, frequency,  and  functional  signifi- 
cance of  imitative  behavior,  we  present: 
gibbon  and  siamang,  gorilla,  orang-outan, 
chimpanzee.  For  the  Hylobatidae  the  order 
is  uncertain  because  of  inadequate  infor- 
mation. For  gorilla  interspecies  imitation 
has  seldom  been  observed  and  the  type  is 
ranked  below  orang-outan  and  chimpanzee 
because  it  appears  to  be  distinctly  less  imi- 
tative of  man  and  other  organisms  than  are 
the  other  great  apes. 

Presumably  histrionic  ability,  with  its 
expressions  in  behavioral  mimicry  and  act- 
ing, is  intimately  related  to  imitation.  It 
appears  in  all  of  the  anthropoid  types  but 
most  conspicuously  in  the  chimpanzee, 
which  is  by  far  the  most  easily  trained  as  a 
performing  animal  and  histrionically  the 
most  gifted.  All  of  the  anthropoid  types  are 
gifted  acrobatically,  but  the  chimpanzee,  in 
addition,  is  by  nature  an  actor.  Gibbon, 
siamang,  and  gorilla,  are  very  rarely  used 
as  stage  performers,  orang-outan  occasion- 
ally, and  chimpanzee  commonly.  This,  in 
addition  to  numerous  naturalistic  and  ex- 
perimental evidences,  determines  as  order 
of  increasing  ability:  siamang  and  gibbon, 
gorilla,  orang-outan,  chimpanzee. 

Tuition.  Yet  a  third  highly  significant 
condition  of  behavioral  adaptation  and  aid 
to  it  is  social  tuition  or  instruction.  With 
degree  of  importance  which  apparently  in- 
creases from  lower  to  higher  types  of  pri- 
mate, it  supplements  imitative  tendency. 
Parental  instruction  in  walking  has  been 
observed  in  the  great  apes,  but  no  records 
have  been  discovered  for  gibbon  or  sia- 
mang. The  scanty  data  available  justify  as 
tentative  order  of  increasing  importance  of 
tuition:  gibbon  and  siamang,  gorilla  and 
orang-outan,  chimpanzee.  This  order  ap- 


parently holds  for  human  instruction  as 
well  as  for  intraspecies  tuition.  It  is,  for  ex- 
ample, very  much  easier  to  teach  the  chim- 
panzee than  the  gorilla,  and  in  general  easier 
to  teach  one  of  the  great  apes  than  either 
gibbon  or  siamang. 

The  generalization  particularly  worthy 
of  emphasis  in  this  summary  is  that  curi- 
osity, imitativeness,  and  amenability  to 
tuition  or  instruction  are,  on  the  whole, 
more  highly  developed  and  more  important 
as  conditions  of  behavioral  adaptation  in 
the  anthropoid  types  than  in  any  other  in- 
frahuman  organism,  and,  further,  that  they 
tend  to  become  increasingly  significant  in 
the  order:  Hylobatidae,  gorilla  and  orang- 
outan,  chimpanzee. 

Attention.  Absolutely  essential  as  aspect 
of  many  forms  of  behavioral  adaptivitv  is 
attention.  It  is  readily  observable  in  the 
anthropoid  apes;  so  also  are  variations  in 
concentration  and  span.  The  lower  the  de- 
gree of  attentional  concentration  and  the 
shorter  the  span  or  more  rapid  the  fluctua- 
tion, the  less  efficient  is  primate  adaptation 
to  highly  exacting  and  novel  environmental 
situations.  The  probable  order  of  increasing 
concentration  and  span  of  attention  for  the 
anthropoid  types  is:  gibbon  and  siamang, 
orang-outan,  chimpanzee,  gorilla.  All  types 
of  great  ape  are  capable  of  definitely  di- 
rected, highly  concentrated,  and  sustained 
attention. 

Modes  of  adaptation.  There  are  several 
distinguishable  varieties,  forms,  or  types  of 
behavioral  adjustment.  They  are  often  re- 
ferred to  as  forms  or  modes  of  learning.  It 
is  not  now  in  order  to  enumerate  them,  but 
instead  it  appears  desirable  to  select  for 
comparative  statement  those  types  which 
appear  to  be  characteristic  of,  if  not  also 
limited  to,  the  anthropoid  apes  and  man. 
Adaptation  by  process  of  ''trial  and  error'' 
is  characteristic  of  the  mammalia,  but  in 
the  anthropoid  types  it  is  most  importantly 
supplemented  by  two  forms  which  we  have 
designated  as  adaptation  with  insight  and 
adaptation  with  foresight. 

Ability  has  been  demonstrated  in  certain 
organisms  to  perceive  relations  among  sen- 
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sory  elements,  objects,  or  perceptual  con- 
figurations, and  to  respond  to  relation  in- 
stead of  to  a  particular  sensory  element, 
object,  or  configuration.  For  example,  the 
chimpanzee,  having  been  trained  to  select 
always  from  two  otherwise  similar  boxes 
the  one  which  is  the  larger,  in  order  to  ob- 
tain food,  is  capable  of  choosing  correctly 
even  when  the  box  which  was  previously 
the  larger  is  made  the  smaller  member  of  a 
pair.  In  this  case  adaptation  rests  upon  per- 
ception of  relative  size,  and  the  organism 
instead  of  choosing  a  particular  object 
chooses  the  one  which  is  the  larger.  This 
presumably  is  a  species  of  learning  or  adap- 
tation with  insight.  Where  perception  of 
relations  occurs,  successful  or  adequate 
adaptation  tends  to  appear  immediately  and 
definitely.  By  one  or  another  authority  it 
is  asserted  that  this  occurs  in  gibbon,  orang- 
outan,  chimpanzee,  and  gorilla.  Positive  evi- 
dences are  most  numerous  for  the  chimpan- 
zee. For  the  siamang  no  pertinent  reports 
have  been  discovered.  Probably  the  order  of 
increasing  importance,  frequency,  and  com- 
plexity of  behavioral  adaptation  with  in- 
sight in  the  anthropoid  types  is:  gibbon  and 
siamang,  orang-outan,  gorilla,  chimpanzee. 

Attention  with  foresight,  and  therefore 
involving  anticipation  of  events  and  pre- 
paredness, has  not  been  demonstrated  in 
gibbon  or  siamang.  It  appears  in  each  type 
of  great  ape.  The  evidences  vary  consider- 
ably in  value  for  the  different  types  and  the 
order  of  increasing  importance  at  present 
indicated  is:  orang-outan,  gorilla,  chimpan- 
zee. Undoubtedly  behavioral  adaptations  on 
the  basis  of  insight,  foresight,  and  the  psy- 
chobiological  phenomena  which  these  terms 
imply,  are  of  extraordinary  significance  in 
the  life  of  the  anthropoid  apes  and  in  pri- 
mate evolution. 

Memory — delayed  response.  Memory,  it 
is  true,  is  complex  and  differs  extremely  in 
nature  as  well  as  in  psychobiological  value 
among  organisms.  For  the  anthropoids 
value  and  temporal  span  appear  to  increase 
from  gibbon  and  siamang,  through  orang- 
outan  and  chimpanzee,  to  gorilla.  Memory 
for  place  or  location  is  known  to  be  excel- 


lent in  orang-outan,  chimpanzee,  and  go- 
rilla. Observations  are  lacking  for  gibbon 
and  siamang.  Likewise,  in  the  great  apes 
appear  evidences  of  "familiarity"  and 
"recognition"  suggestive  of  human  experi- 
ence and  expression.  In  gorilla  and  chim- 
panzee memory  for  isolated  or  dissociated 
qualities  of  objects  has  been  experimentally 
established.  In  the  present  state  of  knowl- 
edge significant  contrast  is  between  anthro- 
poid memory  and  that  of  inferior  and 
superior  primates.  Almost  certainly  the 
memory  processes  of  chimpanzee  and  go- 
rilla, possibly  also  of  orang-outan,  more 
closely  than  those  of  any  other  organism 
resemble  the  human. 

Imagination.  Anthropoid  behavior  in- 
creasingly through  gibbon  and  siamang, 
orang-outan  and  gorilla,  to  chimpanzee,  is 
inventive,  constructive,  and  indicative  of 
ability  to  analyze  and  synthesize,  in  varying 
degrees,  sensory  and  perceptual  experience. 
The  literature  indicates  by  far  the  highest 
order  of  originality  or  constructiveness  in 
the  chimpanzee.  At  the  opposite  extreme, 
with  little  reliable  evidence  available,  are 
gibbon  and  siamang,  while  for  orang-outan 
and  gorilla  the  evidences,  although  less 
abundant  than  for  the  chimpanzee,  suffice 
to  establish  an  intermediate  rank.  As  in  the 
case  of  memory,  it  may  safely  be  prophesied 
that  further  and  more  ingenious  and  sys- 
tematic study  of  creative  imagination,  and 
those  forms  of  behavioral  adaptivity  de- 
pendent upon  or  associated  therewith,  will 
increasingly  exhibit  resemblance  between 
anthropoid  ape  and  man.  At  present  it 
would  appear  that  the  gorilla  of  all  the  an- 
thropoid types  is  best  endowed  in  memory 
or  reproductive  imagination,  whereas  the 
chimpanzee  ranks  first  in  creative  imagi- 
nation. 

Instrumentation.  Tendency  to  use  objects 
as  implements,  rare  among  other  mammals, 
is  an  extraordinarily  important  form  of  be- 
havioral adaptation,  and  phase  of  progress, 
in  the  anthropoid  apes.  It  is  indeed  the 
prophecy  or  threat  of  steadily  increasing 
control  of  environment.  Instrumental  use  of 
objects  by  anthropoid  apes  has  rarely  been 
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observed  in  nature,  but  it  is  not  uncommon 
in  captivity.  (General  observation  and  ex- 
perimental inquiries  combine  to  support,  as 
order  of  increasing  instrumentation:  gibbon 
and  siamang,  gorilla,  orang-outan,  chimpan- 
zee. In  the  Hvlobatidae  possibly  the  tend- 
ency is  lacking,  in  orang-outan  and  chim- 
panzee it  is  readily  observable,  while  in 
gorilla  it  appears  to  be  less  strong. 

Adaptation  of  environment  versus  self- 
adaptation.  The  manipulation  of  environ- 
ment to  achieve  behavioral  adaptation,  and 
especially  the  construction  or  fashioning  of 
tools,  are  highly  significant  of  the  gulf  be- 
tween anthropoid  apes  and  other  infrahu- 
man  mammals.  It  is  a  long  step  from  the 
instrumental  use  of  a  natural  object  to  ef- 
forts at  constructive  adaptation.  Evidences 
for  tool  fashioning  have  not  been  reported 
for  gibbon  or  siamang.  They  are  few  for 
gorilla  and  orang-outan,  but  for  chimpan- 
zee, much  more  numerous  and  valuable.  We 
therefore  infer  that  the  tentative  order  of 
approach  to  or  increase  in  tendency  and 
ability  to  adapt  environment  to  individual 
needs  (constructiveness)  is:  gibbon  and  sia- 
mang, gorilla,  orang-outan,  chimpanzee. 

Mechanical  ability.  Aptitude  for  manipu- 
lation of  simple  mechanisms  and  acquisition 
of  skill  in  connection  therewith  are  of 
w^holly  peculiar  interest  and  practical  im- 
portance to  man,  since  they  are  immediate 
conditions  of  material  progress.  Virtually 
lacking  in  other  mammals,  mechanical 
ability  is  observable  in  several  of  the  pri- 
mates and  especially  in  the  anthropoid  apes 
and  man.  Among  anthropoid  types  appear 
surprising  differences.  Evidence  for  gibbon 
and  siamang  is  lacking;  in  gorilla  a  very 
low  order  of  mechanical  aptitude  and  skill 
is  indicated;  in  chimpanzee,  gift  approach- 
ing genius,  and  in  orang-outan  an  inter- 
mediate condition.  Therefore  the  tentative 
order  of  increasing  ability:  gibbon  and  sia- 
mang, gorilla,  orang-outan,  chimpanzee. 

Ratings  for  behavioral  adaptivity.  Rate 
or  quickness  of  learning  is  a  commonly  used, 
and,  in  certain  respects  most  significant, 
measure  of  docility.  The  heterogeneous  data 
available  suojgest  as  order  of  increase: 


gibljon  and  siamang,  gorilla,  orang-outan, 
chimpanzee,  ("ertainly  this  order  might  be 
expected  to  differ  with  type  of  problem. 
The  rating  ap[)lies  to  relatively  difficult 
adjustments. 

Rating  is  possible  also  for  range,  that  is, 
the  order  of  difficulty  which  the  organism 
can  master;  variety  or  the  diversity  of 
problem  which  may  be  solved,  and  general 
adaptation  or  degree  of  generalization.  For 
these  several  aspects  of  adaptivity  the  in- 
dicated order  of  increase  is:  gibbon  and  sia- 
mang, orang-outan,  gorilla,  chimpanzee. 

Psychological  resemblances  to  man.  When 
affective  traits  are  considered  the  order  of 
increasing  resemblance  appears  to  be:  sia- 
mang and  gibbon,  orang-outan,  gorilla, 
chimpanzee;  and  when  cognitive  traits  are 
examined:  siamang  and  gibbon,  orang- 
outan,  chimpanzee  and  gorilla.  A  com- 
bined order  is  not  clearly  indicated  by  pres- 
ent information.  Our  examination  of  the 
varied  evidences,  combined  with  personal 
experience,  suggests:  gibbon,  siamang, 
orang-outan,  chimpanzee  and  gorilla.  This 
we  grant  is  not  justified  by  the  ratings  of 
the  preceding  paragraphs.  Our  explanation 
of  what  must  seem  a  discrepancy  is  that  the 
chimpanzee  has  been  much  more  exten- 
sively and  carefully  studied  than  any  other 
anthropoid.  Were  correspondingly  varied 
and  satisfactory  data  available  for  gorilla, 
it  might  command  first  place  in  psychologi- 
cal resemblance  to  man  even  if  less  alert, 
docile,  imitative,  and  suggestible  than  the 
chimpanzee. 

TABULAR  RESUME 

A  FURTHER  Step  in  summarizing  materials 
is  suo^orested  as  desirable.  It  is  the  tabular 
arrangement,  for  convenient  consultation, 
of  those  facts  relative  to  anthropoid  traits 
and  comparisons  which  are  essential  to  the 
psychobiologist  as  basis  for  intelligent  and 
effective  use  of  the  anthropoid  apes  as  sub- 
jects of  observation  and  as  experimental 
objects. 

The  table  which  we  have  prepared  is  both 
resume  of  the  foregoing  summary  and  sup- 
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plement  to  it,  since  more  traits  are  included 
than  could  be  mentioned  in  the  text.  Sum- 
maries, comparisons  and  conclusions,  tabu- 
lar resume,  and  detailed  subject  and  author 


index  have  been  prepared  as  aids  to  the  use 
of  the  factual  materials  of  this  volume; 
they  are  not  substitutes  for  the  descriptive 
chapters. 
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CHAPTER  FORTY-FIVE 


COMPARISON  OF  PRIMATE  TYPES 


IX  the  preceding  chapter  the  anthropoid 
types,  to  the  consideration  of  whose 
psychobiology  this  volume  is  devoted, 
were  summarily  compared.  We  purpose  in 
the  present  chapter  to  compare  similarly  the 
principal  primate  types.  We  shall  thus  in- 
crease the  range  of  comparison  by  including 
all  primates  instead  of  limiting  survey  to 
the  highly  organized  gibbons  and  man- 
like apes,  but  we  shall  necessarily  decrease 
its  scope  by  attending  almost  exclusively  to 
mental  status  and  behavioral  phenomena. 
Initially  it  was  our  plan  to  make  compari- 
son of  six  primate  groups  which  represent 
widelv  divergent  types:  lemur,  tarsius,  mon- 
key, gibbon,  ape,  and  man.  But  after  as- 
sembling materials  we  decided,  on  account 
of  relative  dearth  of  reliable  and  precise 
information  concerning  tarsius  and  gibbon, 
and  because  of  the  desirability  of  brevity 
and  simplicity  of  presentation,  to  reduce 
the  compared  types  to  four:  namely,  lemur, 
monkey,  ape,  and  man.  These  four  assem- 
blages of  primates  differ  extremely  both 
morphologically  and  physiologically.  Each 
group  also  includes  widely  diverse  organ- 
isms. 

The  factual  materials  on  which  we  base 
our  comparative  statements  are  taken  in 
the  main  from  the  scientific  literature,  but 
also  to  an  important  extent  from  our  un- 
published observational  experience  with 
representatives  of  all  types  except  lemur. 

Since  they  do  not  logically  belong  in  the 
bibliography  on  the  psychobiology  of  an- 
thropoid apes  which  appears  at  the  end  of 
this  volume,  we  shall  present  our  principal 
sources  of  information  on  lemur,  tarsius, 
and  monkey  in  a  numbered  list  at  the  end 
of  this  chapter.  Throughout  the  chapter 
reference  to  titles  in  this  special  list  is  by 
number  instead  of  by  date  of  publication  as 
heretofore  in  connection  with  the  anthropoid 


bibliography.  This  fact  is  emphasized  to 
avoid  confusion. 

CONFIGURATIONAL  AND 
NEUROLOGICAL  CONTRASTS 
On  the  assumption  that  attention  may  more 
profitably  be  concentrated  on  psychobio- 
logical  facts  than  distributed  among  them 
and  a  multiplicity  of  structural  considera- 
tions, we  shall  devote  but  a  few  sentences 
to  the  latter  before  proceeding  with  our 
primary  task. 

Size  of  organism  increases  steadily  and 
rapidly  from  lemur  to  man.  There  are 
lemur-like  primates  as  small  as  a  rat.  others 
larger  than  the  cat.  Likewise  among  the 
monkeys  appear  the  diminutive  marmoset 
and  the  large  baboon  which,  greatlv  exceed- 
ing the  size  of  gibbon  and  siamang,  falls 
considerably  short  of  that  of  the  great  apes. 
Only  if  we  include  gibbons  and  siamang 
with  the  great  apes  is  the  average  size  in 
this  group  less  than  that  of  man.  Gorilla  is 
considerably  larger  than  man  and,  indeed, 
the  largest  existent  primate. 

A  tail,  varying  greatly  in  structure  and 
relative  length,  is  present  and  functional  as 
auxiliary  balancing,  steering,  or  grasping 
organ  in  lemur  and  monkey  and  absent  in 
ape  and  man.  The  only  exceptions  to  this 
generalization  appear  in  the  monkeys,  a  few 
of  which  have  verv  diminutive  or  rudimen- 
tary tails. 

Almost  as  striking  as  contrasts  in  size  of 
body  are  those  in  configuration  of  the  head, 
for  there  is  progressive  change  between 
lemur  and  man  from  a  rodent-like  elongated 
head,  with  conspicuous  muzzle,  to  the  ap- 
proximately spherical  and  short-jawed  con- 
dition in  man.  As  the  muzzle  diminishes  in 
length  and  the  head  gradually  approaches 
spherical  form,  the  facial  angle  rapidly 
increases. 
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Particularly  notable,  and  also  of  bio- 
logical significance,  are  the  contrasts  in  the 
configuration  of  the  brain.  In  certain  lemur- 
like creatures  appear  almost  smooth  sur- 
faced and  relatively  small  cerebral  hemi- 
spheres which  only  partially  cover  the 
cerebellum,  whereas  in  the  great  apes  and 
man  the  cerebrum  is  relatively  large,  defi- 
nitely lobated  and  richly  convoluted.  The 
changes  are  progressive  from  lemur  to  man, 
for  in  general  the  monkey  brain  is  much 
more  humanoid  than  that  of  lemurs  and 
much  less  so  than  that  of  manlike  apes. 
Within  each  of  our  four  primate  groups 
appears  definite  transition  from  relatively 
simple  and  primitive  brain  structure  in  the 
smaller  genera  and  species  to  much  more 
complex  and  humanoid  conditions  in  the 
larger  representatives.  This  generalization 
is  notably  true  of  lemur  and  its  like,  of 
monkeys,  and  of  anthropoid  apes,  if  with 
them  gibbon  and  siamang  be  included.  Per- 
haps chiefly  because  of  this  observed  direct 
relationship  between  body  size  and  com- 
plexity and  order  of  development  of  the 
brain,  the  larger  representatives  of  the  four 
primate  types  are  thought  to  be  more  in- 
telligent than  the  smaller.  Inference  from 
structure  to  psychobiological  function  is 
difficult  and  involves  incalculable  risks.  In 
this  particular  case  we  are  not  convinced  by 
the  varied  evidences  that  the  suggested 
generalization  is  correct.  The  gorilla,  largest 
of  the  primates,  is  said  most  closely  of  all 
to  resemble  man  in  the  configuration  and 
proportions  of  its  brain.  Inference  from 
structural  to  functional  similarity  therefore 
would  justify  the  statement  that  it  is  also 
next  to  man  in  mental  development.  Psy- 
chobiological investigations  indicate  in- 
stead that  the  smaller-sized  chimpanzee, 
with  its  somewhat  less  humanoid  brain,  in 
many  respects  is  superior  to  gorilla.  In  the 
midst  of  this  comparison  we  venture  there- 
fore to  suggest,  as  worthy  of  inquiry,  the 
question:  Does  configuration  of  the  brain 
as  a  whole,  or  of  the  cerebral  hemispheres, 
indicate  mental  status,  or  is  size  of  organism 
an  important  factor? 


We  would  refer  the  reader  to  Tilney's 
The  Brain  from  Ape  to  Man  for  detailed 
comparative  description  of  the  primate 
nervous  system.  Our  paragraph  suffices 
merely  to  point  the  extreme  importance  of 
neurological  fact  for  the  psychobiologist. 

MODE  OF  LIFE 

From  the  vast  array  of  observations  and 
generalizations  concernino;  mode  of  life  in 
the  primates,  for  use  in  this  section  we  have 
necessarily  selected  in  accordance  with  rela- 
tive satisfactoriness  and  importance  of 
knowledge.  Our  survey  therefore  is  incom- 
plete and  our  comparisons  relatively  few 
but  highly  significant. 

Locomotor  habit.  Between  lemur  and 
man  appear  the  extremes  of  arborealness 
and  terrestrialness.  In  lemur-like  primates 
appear  remarkable  agility,  skill,  and  quick- 
ness in  climbing,  running,  and  jumping, 
and,  by  contrast,  in  gorilla  and  man  rela- 
tively slow,  deliberate,  cautious  climbing, 
walking,  and  running.  Within  our  four 
types,  as  well  as  in  the  entire  group  of  pri- 
mates, arborealness  is  inversely  related  to 
size.  Among  the  Prosimiae,  which  include 
lemurs  and  several  other  types  of  primitive 
primate,  speed  and  dexterity  of  movement 
are  marvelous.  Many  of  these  creatures 
seem  rather  to  fly  among  the  trees  than  to 
climb.  In  the  monkeys  there  is  wide  range 
of  locomotor  habit,  for  whereas  many  are 
extremely  arboreal,  quick  and  agile,  others, 
like  the  baboon,  are  either  primarily  or 
exclusively  terrestrial.  Likewise  diversity 
appears  in  our  third  group,  for  the  pro- 
anthropoid  gibbon  and  siamang  are  highly 
arboreal,  while  approach  to  terrestrialness 
is  observed  progressively  in  the  series: 
orang-outan,  chimpanzee,  gorilla.  But  de- 
spite diversity  of  locomotor  habit  within 
types  there  is  gradual  transition  in  the  series 
lemur,  monkey,  ape,  man  from  exclusively 
arboreal  habit  to  exclusively  terrestrial. 
This  profound  change  involves  significant 
structural  adaptation  of  limbs  and  extremi- 
ties and  as  well  many  associated  adapta- 
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tions  of  behavior,  of  which  some  are  men- 
tioned in  the  following  paragraj)hs. 

Manual  dexterity.  The  phrase  suggests 
specialization  in  the  use  of  the  hand.  Dis- 
coverable in  our  chosen  types  of  primate  is 
definite  trend  from  quadrupedal  to  bipedal 
activity  and  from  the  submanual  to  the 
definitely  manual.  In  lemurs  all  four  ex- 
tremities are  used  primarily  as  feet;  in 
monkevs  the  anterior  extremities  are  more 
frecjuently  and  skilfully  used  as  hands,  al- 
though they  are  still  requisite  for  arboreal 
and  terrestrial  locomotion.  Specialization  is 
much  more  pronounced  in  the  apes  and  it  is 
fitting  to  characterize  orang-outan,  chim- 
panzee, and  gorilla  as  definitely  manual 
types.  Nevertheless,  and  despite  increasing 
specialization  of  function,  the  anterior  ex- 
tremities continue  to  be  used  as  organs  of 
locomotion.  Man  alone  exhibits  extreme 
specialization  in  use  of  hand  and  foot,  with 
almost  complete  disappearance  of  overlap. 
Although  it  is  clear  that  the  appearance  of 
bipedal  locomotion  tends  to  facilitate  spe- 
cialization in  the  use  of  the  hands  and  acqui- 
sition of  manual  skill,  it  is  likewise  apparent 
that  in  certain  monkeys  and  in  the  apes  the 
anterior  extremities  are  in  large  measure 
relieved  of  locomotor  function  and  may  on 
occasion  be  used  as  hands.  Needed  are 
satisfactory  methods  of  measuring  manual 
dexterity.  (See  Morton,  26a.) 

Nesting  and  sleeping.  Discoverable,  as  we 
compare  types  from  lemur  to  man,  is  re- 
placement of  willingness  to  accept  and 
utilize  what  nature  happens  to  provide  by 
definite  and  systematic  effort  to  adapt  en- 
vironment in  the  interests  of  welfare  and 
comfort.  This  generalization  is  supported 
by  the  observed  nesting  and  sleeping  habits 
of  the  primates.  Ordinarily  sleeping  nests 
or  beds  are  not  constructed  by  lemur,  mon- 
key, gibbon,  or  siamang.  By  certain  of  the 
genera  and  species  in  these  assemblages  of 
organisms  shelters  are  occasionallv  or  regu- 
larly constructed  for  female  and  voung.  The 
three  types  of  great  ape,  on  the  contrary, 
regularly  build  tree  or  ground  nests  as  rest- 
ing and  sleeping  places  and  as  shelters  for 


female  and  young.  All,  however,  are  tem- 
porary constructions  which  are  used  either 
once  or  at  most  a  few  times  before  being 
abandoned.  Never,  so  far  as  recorded,  are 
they  built  as  shelters  from  inclement 
weather. 

Man  has  introduced  relative  permanencv 
of  construction,  together  with  features 
which  provide  for  protection  against  un- 
favorable changes  in  temperature  and  mois- 
ture and  for  physical  comfort.  The  observed 
range  of  variation  is  from  almost  complete 
lack  of  tendency  and  capacity  for  construc- 
tion of  nest  or  bed  to  their  definite  presence 
in  the  anthropoid  apes  and  their  relativelv 
high  development  in  man.  This  comparison 
is  peculiarly  significant  because  nesting  be- 
havior illustrates  the  appearance  and  phvlo- 
genetic  development  of  constructivitv,  and, 
coincidentally,  the  transition  from  complete 
dependence  on  self-adjustment  to  increasing 
dependence  on  manipulation  or  modification 
of  environment  as  a  method  of  behavioral 
adaptation. 

As  sharply  contrasted  as  are  the  nesting 
activities  of  the  primate  tvpes  are  their 
sleeping  postures.  The  range,  it  appears,  is 
from  sleeping  sitting  upright  or  bent  over, 
with  hands,  feet,  or  both,  grasping  support- 
ing objects,  to  the  tvpical  human  relaxed 
position  on  back  or  side.  Monkevs.  and  even 
gibbons  and  siamang,  ordinarilv  sleep  in 
sitting  posture,  supported  or  stabilized  by 
hands  and  feet,  whereas  orang-outan,  chim- 
panzee, and  gorilla,  like  man,  lie  completely 
relaxed  on  back  or  side,  often  with  the  head 
pillowed  on  one  or  both  arms.  Authoritative 
statement  concerning  the  sleeping  habits  of 
free  wild  Prosimiae  cannot  be  made.  Prob- 
ably thev  as  often  lie  rodent-like  in  natural 
shelters  as  sit  monkey-like.  But  however 
this  mav  be,  convincing  evidence  of  nest- 
building  tendency  comparable  with  that 
which  appears  in  the  anthropoid  apes  has 
not  been  reported. 

Foods  and  feeding.  Possibly,  although  we 
are  bv  no  means  certain,  feeding  habits  be- 
come less  specialized  and  the  organism 
more  adaptable  from  lemur  to  man.  In 
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any  event,  definite  direction  of  nutritional 
change  or  adaptation  has  not  been  discov- 
ered. In  primates  other  than  man,  produc- 
tion, hoarding,  and  preservation  of  food  are 
unknown.  This,  we  are  reminded,  may  be 
due  to  the  relative  abundance  of  foodstuffs 
in  the  habitat  of  lemur,  monkey,  and  ape. 
Possibly,  but  rather  we  suspect  the  re- 
stricted distribution  of  these  organisms  and 
their  occurrence  with  few  exceptions  only 
in  tropical  or  subtropical  climates  are  due 
chiefly  to  their  inability  to  adapt  to  extreme 
variations  in  the  nature,  regularity,  and 
abundance  of  food  supply.  Such  nutritional 
contrasts  as  are  observable  among  the  types 
lemur,  monkey,  ape,  and  man  do  not,  so  far 
as  is  revealed  by  the  pertinent  literature, 
possess  genetic  significance. 

Response  to  captivity.  From  lemur  to 
man  it  seems  to  be  increasingly  difficult  to 
keep  primates  healthful  and  contented  while 
in  captivity.  Suggested  is  the  generalization 
that  the  more  highly  organized  the  animal 
psychobiologically  the  more  difficult  it  is  to 
supply  and  maintain  satisfactory  conditions 
for  life  in  confinement.  Evidently  this  gen- 
eral statement  holds  also  for  breeding,  for 
recorded  experience  definitely  indicates  that 
the  Prosimiae,  which  include  the  lemurs,  of 
all  primates  breed  most  readily  and  freely 
when  confined.  Next  in  order  of  reproduc- 
tive adaptiveness  stand  the  monkeys.  Gib- 
bons breed  occasionally  in  semi-captivity, 
but  rarely  when  caged.  The  chimpanzee  has 
seldom  been  successfully  bred,  and  with 
only  one  recorded  exception,  never  reared 
from  birth  to  maturity  in  captivity.  For 
orang-outan  there  is  only  one  record  of 
breeding  in  captivity,  and  for  gorilla,  none. 
To  complete  the  comparison  we  venture  the 
surmise  that  in  conditions  comparable  with 
those  ordinarily  established  for  captive  an- 
thropoid apes,  man  would  breed  as  seldom 
as  do  they. 

Comparison  of  types  establishes  increas- 
ing rapidity  and  extent  of  adaptation  to 
man,  from  lemur  to  ape.  This  secure  gen- 
eralization is  highly  important  as  indication 
of  contrast  in  mental  status  and  direction 


of  evolution.  Timidity,  it  is  said,  never  com- 
pletely disappears  in  the  captive  lemur  and 
rarely  in  the  captive  monkey,  whereas  in 
the  great  apes  complete  confidence  in  hu- 
man caretaker  and  in  other  environmental 
objects  may  be  achieved.  The  difference,  ex- 
hibited by  lemur,  monkey,  and  ape,  in  the 
degree  to  which  timidity  and  distrust  may 
be  replaced  by  assurance  and  confidence 
can  best  be  appreciated  by  those  who  have 
attempted  to  care  for  and  observe  repre- 
sentatives of  the  several  types  of  primate  in 
captivity. 

Correlated  with  the  form  of  behavioral 
adaptation  which  we  have  designated  as 
"confidence"  is  the  tendency  to  cooperate 
with  human  attendants.  This  also  increases 
obviously  and  very  markedly  from  lemur 
to  man.  Indeed,  in  lemurs  and  their  like, 
however  long  subjected  to  kindly  human 
treatment,  cooperation  with  man  is  ex- 
tremely slight.  In  monkeys  there  is  varia- 
tion, in  accordance  with  family,  genus,  or 
species,  from  the  scarcely  observable  to  the 
obvious.  While  seldom  acquiring  complete 
confidence  in  man  and  exhibiting  willing- 
ness to  trust  themselves  implicitly  to  him 
and  to  cooperate  effectively  with  him,  their 
behavior  nevertheless  may  contrast  sharply 
in  these  respects  with  that  of  lemur,  and 
no  less  sharply  with  that  of  anthropoid  apes. 
For  in  the  latter  group  there  appears,  as  in 
no  other  infrahuman  primate,  degree  of 
confidence  in  man  and  of  willingness, 
ability,  and  skill  in  cooperating  with  him 
which  closely  approaches  intraspecies  hu- 
man relationship  and  establishes  the  exist- 
ence in  these  animals  of  kinds  and  degrees 
of  insight  and  understanding  which  are  not 
suggested  by  the  comparable  behavior  of 
lemur  and  monkey.  In  earlier  chapters  we 
have  described  at  length,  and  endeavored 
to  indicate  the  psychobiological  importance 
of,  voluntary  cooperation  between  infrahu- 
man primate  and  man.  Here,  with  maximal 
emphasis,  we  point  the  remarkable  contrast 
in  respect  to  capacity  for  faith  or  confidence 
in,  and  cooperation  with,  man  as  between 
lemur  and  monkey,  and  monkey  and  ape. 
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In  the  absence  of  (|iiantitative  observations 
comparison  of  magnitudes  is  hazardous; 
nevertheless  we  risk  the  prophetic  surmise 
that  in  resjiect  to  the  forms  of  behavioral 
adaptation  to  captivity  in  point,  the  differ- 
ence between  chimpanzee  and  man  is  less 
than  between  chimpanzee  and  macacus 
monkey,  or  between  the  latter  and  lemur. 

The  content  of  the  preceding  paragraph 
would  seem  to  justify  expectation  that  an- 
thropoid apes  should  prove  highly  domes- 
ticable. Such,  however,  is  not  the  case,  for 
although  many  representatives  of  each  of 
our  types  may  readily  be  tamed  if  captured 
young,  no  one  of  them  has  ever  been  thor- 
oughly domesticated  and  enslaved  by  man 
as  have  many  other  animals.  The  most 
highly  organized  types  of  monkey,  and  the 
anthropoid  apes  as  well,  delight  on  occasion 
in  varied  activities  which  may  simulate  hu- 
man work  and  possess  value  for  man,  but 
childlike  they  quickly  tire  and  come  to  re- 
sent long-continued  systematic  effort,  or, 
indeed,  anything  which  they  are  obliged  to 
do  regularly  without  immediate  reward. 
Uncjuestionably,  from  lemur  to  ape,  there 
is  definite  trend  toward  increasing  rapidity 
and  degree  of  tamability.  That  the  same 
may  be  said  of  domesticability  is  uncertain. 
Assuredly  no  infrahuman  primate  works,  in 
the  human  sense  of  the  term,  willingly,  con- 
tentedly, and  efficiently  under  compulsion. 

Yet  another  aspect  of  response  to  cap- 
tivity offers  marked  contrasts.  It  is  the  na- 
ture and  prevalence  of  diseases  or  physical 
disabilities  and  their  resemblance  to  those 
characteristic  of  man.  In  many  of  their 
important  features  physiological  processes 
from  lemur  to  ape  become  increasingly  hu- 
manoid.  Correspondingly,  as  might  be  ex- 
pected, the  prevalent  diseases  of  captive 
primates  resemble  the  human  in  the  order: 
lemur,  monkey,  ape.  Lacking  competence  in 
human  and  comparative  pathology  we  re- 
frain from  discussion  of  this  generalization, 
which  is  suggested  by  available  results  of 
post-mortem  examination  and  results  of  the 
use  of  primates  as  subjects  in  medical  re- 
search. 


SOCIAL  TRAITS 
Our  difficulties  in  comparing  social  traits 
and  relations  arise  chiefly  from  incomplete- 
ness and  uncertainty  of  knowledge.  Because 
of  these  disadvantages  this  section  will  be 
brief  and  its  points  of  comparison  and  ex- 
hibited contrasts,  few. 

Gregariousness,  leadership,  sociability, 
and  playfulness.  Gregariousness  and  degree 
of  dependence  of  the  individual  on  the  group 
tend  from  lemur  to  man  to  diminish,  and 
at  the  same  time  to  give  place  to  a  more 
definite  and  stable  social  unit,  the  family. 
There  is  great  diversity  within  the  several 
types.  Lemurs  and  their  kind  may  live  in 
bands  or  as  mated  pairs.  Monkeys  almost 
invariably  constitute  bands,  as  do  also  gib- 
bons and  siamang,  but  by  contrast  the  an- 
thropoid apes  live  either  as  families  or  in 
groups  constituted  by  temporarily  associ- 
ated families.  The  transition  from  pro- 
nounced gregariousness  to  family  life  seems 
to  occur  between  gibbon  and  chimpanzee. 

Leadership,  the  dominance  of  one  indi- 
vidual, and  variation  in  social  value  and 
influence  in  accordance  wath  individual 
traits,  apparently  tend  to  become  increas- 
ingly important  from  lemur  to  man.  The 
transition  is  from  the  leader  of  the  herd  to 
the  patriarchal  head  of  the  family. 

Likewise,  sociability  and  social  depend- 
ence, in  certain  at  least  of  their  aspects, 
tend  to  increase  from  lemur  to  ape,  but  so 
also  does  individualism;  and  whereas  the 
chimpanzee  is  extremely  sociable  and  de- 
pendent therefore  upon  its  social  environ- 
ment, both  orang-outan  and  gorilla  are 
markedly  less  so  than  are  certain  monkeys 
and  lemurs.  Obviously  knowledge  does  not 
permit  of  safe  generalization.  With  respect 
to  mutual  aid  and  like  expressions  of  sym- 
pathetic interest  and  altruism  there  can  be 
no  doubt  of  marked  increase  in  the  order: 
lemur,  monkey,  ape,  man. 

The  young  of  most  primates  are  playful. 
There  is  no  definite  indication  of  quantita- 
tive increase  among  our  four  primate  types, 
but  tendency  toward  greater  diversity  in 
playful  activity  in  correspondence  with  in- 


COMPARISON  OF  PRIMATE  TYPES 


567 


creasing  ingenuity,  inventiveness,  behav- 
ioral adaptivity,  and  manual  dexterity  and 
skill,  is  observable. 

Social  institutions.  Permanency  of  mat- 
ing, although  not  definitely  established  for 
any  infrahuman  primate,  is  rendered  in- 
creasingly probable  from  lemur,  through 
monkey,  to  ape,  by  the  nature  and  abun- 
dance of  pertinent  evidence.  The  same 
may  be  said  of  monogamy,  for  although  it 
may  exist  in  any  of  the  four  groups  which 
we  are  comparing,  so  also,  according  to 
pertinent  observations,  may  polygamy. 
Whether  there  is  definite  phylogenetic  tend- 
ency toward  the  one  or  the  other  type  of 
family  it  is  impossible  to  say.  But  in  any 
event  the  family  as  social  unit  seems  to  be- 
come more  prevalent  and  also  more  stable 
as  we  progress  from  lemur  to  man. 

There  are  a  few  worth-while  observations 
on  property  and  individual  or  group  owner- 
ship, but  such  as  we  have  discovered  sug- 
gest, without  establishing,  the  generaliza- 
tion that  ownership-behavior  is  frequently 
manifested  by  anthropoid  apes,  sometimes 
by  certain  of  monkeys,  and  rarely  if  ever 
by  lemur-hke  primates. 

LIFE  HISTORY 

Of  the  many  psychobiologically  interesting 
and  important  aspects  of  primate  fife  his- 
tory, few  are  known  with  reasonable  com- 
pleteness and  accuracy  and  many  are  al- 
most unknown.  We  present  below,  with 
reservations,  those  few  generalizations 
which  are  suggested  by  the  available  data. 

Courtship  and  reproduction.  Mention  of 
personal  adornment  and  decoration  by 
adolescent  and  sexually  mature  individuals 
we  have  not  discovered  in  the  literature  on 
lemur  and  monkey,  but  behavior  thus  desig- 
nated has  occasionally  been  reported  in  the 
great  apes,  which,  it  would  seem,  in  this 
respect  are  most  similar  to  man.  Sex  prefer- 
ence and  the  persistent  rejection  or  avoid- 
ance of  certain  individuals  have  been  ob- 
served often  in  apes,  less  frequently  in 
monkeys,  and  apparently  never  in  lemurs. 


Similarly  indicative  of  lemur,  monkey,  ape, 
as  order  of  increasing  resemblance  of  re- 
productive behavior  to  that  of  man,  are  the 
reported  characteristics  of  oestrus  cycle 
and  menstruation.  The  latter  phenomenon, 
although  not  definitely  reported  for  the 
lemur,  has  repeatedly  been  observed  and 
described  in  monkey  and  ape.  In  no  pri- 
mates except  M.  rhesus  monkey  and  man 
are  the  characteristics  of  the  oestrus  cycle 
definitely  known  and,  as  well,  the  perio- 
dicity of  menstruation  and  the  duration  of 
gestation.  With  reference  to  the  latter,  it  is 
established  that  the  term  increases  from 
lemur  to  man.  The  periods  indicated  by 
available  data  are:  Four  to  five  months  for 
lemur,  six  to  seven  months  for  monkey, 
seven  to  nine  months  for  apes,  and  nine 
months  for  man.  The  duration  is  known 
exactly  only  for  man  and  M.  rhesus  mon- 
key. 

Relations  of  parent  and  young.  From 
lemur  to  man  the  young  at  birth  become 
relatively  smaller  and  less  mature.  This 
generalization  is  often  otherwise  stated  as 
increase  in  the  duration  of  infancy.  In  lemur 
the  newborn  are  relatively  very  large  and 
so  mature  that  the  senses  apparently  are 
functional  immediately  after  birth  and  the 
organism  capable  within  a  few  hours  of 
locomotor  activity.  To  save  words,  we  have 
attempted  in  the  accompanying  table  to 
represent  rate  of  development  roughly  and 
comparatively.  For  this  purpose  we  have 
chosen  six  functional  stages  which  are  more 
or  less  definitely  marked:  Condition  at 
birth;  duration  of  complete  dependency  on 
mother;  age  of  independent  locomotion; 
period  of  suckling  by  mother ;  age  of  social 
independence,  at  which  if  necessary  the  in- 
dividual may  take  care  of  itself;  and, 
finally,  age  of  sexual  maturity.  Because  of 
variation  within  types  and  lack  of  precise 
information,  the  statements  presented  indi- 
cate merely  the  comparative  magnitudes. 

Correlated  with  increased  prolongation 
of  infancy  from  lemur  to  man  are  diminish- 
ing rate,  and  extension  of  period,  of  growth, 
and  increasing  longevity. 
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Status  at  birth 


I'rrnxi  nj 
complete 
dependency 
on  mother 


Learns 
to  walk 


Capable 
of  social 

Suckled       independ-  Sexual 
for  ence  maturitv 


Lemur        Relatively  very  large,     A  few  hours     Within  Several         Within  Within 

mature,  with  senses        or  days  first  week,        days  or  a       a  few  a  year 

functional  ordinarily        few  weeks  weeks 


Monkey 


Relatively  larn;e, 
mature,  with  senses 
well  developed 


A  few  days 
or  weeks 


Within 
first  month, 
ordinarily 


Several 
weeks 


Within 
2  to  4 
months 


Within  2 
to  3  years 


Ape  Relatively  very  small  3  to  6  Within  Several         Within  Within 

and  helpless,  with  months  6  months,  months  12  to  18  8  to  12 

senses  partially  ordinarily  months  years 

functional 


Man  Relatively  small  At  least  Within  i  to  2  Within  Within 

and  helpless,  with  a  year  12  months,  years  6  to  8  10  to  14 

senses  partially  ordinarily  years  years 

functional 


AFFECTIVE  CONTRASTS 
Although  they  are  of  the  utmost  impor- 
tance psychobiologically,  affective  traits  are 
extremely  difficult  to  describe  briefly  and 
adequately.  This  is  chiefly  because  quanti- 
tative, and  other  reasonably  accurate,  forms 
of  description  which  may  be  used  for  com- 
parisons are  lacking. 

Temperament.  The  approach  to  human 
dispositional  characteristics  from  lemur 
through  monkey  to  ape  is  unmistakable  and 
impressive.  Temperamentally  the  Prosimiae, 
as  represented  by  lemur,  more  often  sug- 
gest to  the  observer  such  mammals  as  rats, 
squirrels,  or  other  small  rodents  or  carni- 
vores, than  monkey,  ape,  or  man.  By  con- 
trast, many  representatives  of  the  monkey 
type  are  humanoid  in  their  dispositional 
behavior,  and  the  anthropoid  apes  more  fre- 
quently and  insistently  suggest  the  affective 
characteristics  of  the  child  than  does  any 
other  living  organism.  Such  general  state- 
ments acquire  meaning  only  as  one  becomes 
familiar  with  the  organisms  themselves  and 
observes  their  emotional  expressions,  and 


especially  the  extreme  differences  in  variety 
and  type  of  affective  pattern  between  lemur 
and  man. 

Whereas  in  the  anthropoid  apes  the  psy- 
chobiologist  who  is  thoroughly  familiar  with 
their  behavior  discovers  abundant  use  for 
the  affective  terms  feeling,  emotion,  mood, 
sentiment,  such  is  not  the  case  in  lemur. 
The  generalization  suggested  by  this  com- 
parison is  that  whereas  only  ''feeling"*  and 
"emotion"  seem  obviously  applicable  to 
prosimian  behavior,  the  need  of  such  terms 
as  mood  and  sentiment  arises  when  one  at- 
tempts to  characterize  the  behavior  of  mon- 
keys, and  becomes  increasingly  insistent  in 
the  order:  monkey,  ape,  man. 

Emotional  range  and  expressivity.  Sig- 
nificant of  contrast  is  the  fact  that  few 
emotional  patterns  have  been  behaviorally 
described  in  lemur  and  monkey,  many  in 
ape  and  man.  Evidently  range  of  emo- 
tional expression  and  degree  of  expressivity 
increase  rapidly  through  the  types  lemur, 
monkey,  ape,  man.  Only  the  principal  and 
biologically  most  primitive  patterns  are 
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even  mentioned  in  the  literature  on  lemur, 
whereas  in  that  on  anthropoid  apes  there 
appear  almost  as  many  as  are  recognized  in 
man. 

Since  complete  description  is  entirely  im- 
possible it  must  suffice  to  indicate  certain 
typical  contrasts  as  between  or  among  le- 
mur, monkey,  ape,  and  man.  Impatience, 
anger,  rage,  are  manifested  by  all  primates, 
but  only  in  the  anthropoid  apes,  as  far  as 
definitely  recorded,  appears,  as  strikingly 
similar  to  that  exhibited  by  the  human 
child,  the  temper  tantrum.  The  agreeable 
emotions  of  joy,  pleasure,  delight,  if  ap- 
pearing in  all  primates,  are  at  any  rate  more 
readily  identified  because  of  increasing  simi- 
larity to  human  expression  from  lemur  to 
ape.  Behavior  suggestive  of  smiling  and 
laughter,  of  practical  joking,  mischievous- 
ness,  and  appreciation  of  humor,  does  not 
so  far  as  we  have  discovered  appear  in 
lemur.  In  monkey  the  descriptions  are  un- 
convincing, while  in  anthropoid  ape  there 
is  unmistakable  closeness  of  resemblance  to 
corresponding  human  emotional  expression. 
We  are  not  asserting  that  any  infrahuman 
primate  laughs  or  appreciates  humor  as  does 
man.  Instead,  we  note  evidence  of  increas- 
ing similarity  to  human  expression  and  pre- 
sumably also  to  human  experience  from 
lemur,  through  monkey,  to  ape.  Humanoid 
expressions  of  sympathy,  friendliness,  af- 
fection for  man  are  common  in  anthropoid 
apes,  much  less  frequently  observed  in  mon- 
keys, and  according  to  present  information 
rare  in  the  Prosimiae.  Apes  may  on  occa- 
sion, and  frequently  do,  indicate  their  sym- 
pathetic attitude  toward  one  another  or 
toward  persons  by  stroking,  patting,  fon- 
dling, kissing.  Behavior  comparable  in  re- 
semblance to  that  of  man  has  not  been 
described  for  monkey  or  lemur.  This  holds 
also  for  the  behavioral  patterns  of  grief, 
sorrow,  depression,  and  melancholy. 

Possibly  these  contrasts  should  be  at- 
tributed in  considerable  measure  to  human 
limitations.  Obviously  it  is  relatively  much 
more  difficult  for  man  to  establish  sympa- 
thetic relationship  and  rapport  with  lemurs 
and  their  like  than  with  monkeys  and  apes. 


This  undoubtedly  is  due  in  part  to  the 
characteristics  of  the  organisms  themselves, 
but  also  in  a  measure  to  the  nature  and  de- 
gree of  structural,  functional,  and  experi- 
ential differences  between  observed  and  ob- 
server. As  these  differences  diminish,  and 
such  certainly  is  the  case  from  lemur  to 
ape,  mutual  confidence,  sympathetic  rela- 
tions, and  effective  rapport  become  increas- 
ingly natural  and  easy  of  achievement. 

Vocalization  and  intercommunication. 
Steadily  and  markedly  from  lemur  to  man 
vocalization  increases  in  variety  and  psy- 
chobiological  value.  The  cry  of  the  lemur, 
usually  given  by  the  band  in  chorus,  is. 
relatively  simple  and,  as  far  as  known,  of 
narrowly  limited  affective  meaning.  By  con- 
trast, the  screaming,  chattering,  and  defi- 
nite wordlike  sounds  produced  by  one  or 
another  sort  of  monkey  are  very  much  more 
complex  and  more  useful  as  means  of  com- 
munication. Whether  any  or  all  of  them  pos- 
sess ideational  as  well  as  affective  value  we 
do  not  know.  In  the  apes,  whose  vocal 
mechanism  is  essentially  similar  to  the  hu- 
man, vocalization  itself  is  humanoid  and  a 
much  greater  variety  of  meaningful  sounds 
is  produced  than  by  either  monkey  or  lemur. 

Suggested  by  our  present  knowledge  are 
the  following  generalizations.  Diversity, 
complexity,  and  humanoid  characteristics 
of  vocalization  increase  markedly  from  le- 
mur to  ape.  Although  evidence  of  use  of  the 
voice  and  of  definite  wordlike  sounds  to 
symbolize  feelings,  and  possibly  also  ideas, 
becomes  increasingly  abundant  from  lemur 
to  ape,  no  one  of  the  infrahuman  primates 
exhibits  a  systematization  of  vocal  symbols 
which  may  appropriately  be  described  as 
speech.  Intercommunication  becomes  in- 
creasingly complex  and  important  in  the 
order:  lemur,  monkey,  ape,  man.  But 
whereas  in  man  it  depends  primarily  on 
vocahzation,  in  the  anthropoid  apes  it  is 
achieved  more  largely  through  visual  than 
through  auditory  reception,  since  the  prin- 
cipal behavioral  contributions  are  facial 
expression,  bodily  attitude,  gesture,  panto- 
mime, and  various  other  incipient  or  com- 
pleted movements. 
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RECEPTIVITY,  SENSIBILITY,  AND 
PERCEPTION 

TiiK  psychobiological  phenomena  which  are 
designated  in  the  title  of  this  section  deter- 
mine, for  the  organism,  the  nature  of  physi- 
cal and  social  environment  and  therefore 
primarily  condition  behavioral  adjustment 
or  adaptation.  Therefore  they  are  of  ex- 
traordinary importance  in  the  life  of  the 
organism  and  consequently  also  to  the  in- 
vestigator of  behavioral  and  experiential 
phenomena.  Correct  and  significant  com- 
parisons within  this  sphere  are  by  no  means 
so  simple,  obvious,  and  readily  drawn  as  is 
frequently  supposed  and  suggested.  For 
contrasts  are  not  necessarily  a  matter  of 
new  modes  of  reception  or  sense  or  of 
greater  or  less  keenness  or  acuity.  Instead 
one  more  often  must  seek  differences  in  de- 
gree of  differentiation  and  complexity 
within  a  given  mode,  or  in  different  sorts 
and  degrees  of  perceptual  ability.  The  point 
which  we  have  in  mind  is  well  expressed 
thus:  "Seeing"  is  much  more  than  reception 
of  photic  stimuli  and  the  experiencing  of 
certain  sensations,  for  it  involves  in  man, 
and  assuredly  also  in  certain  other  primates 
perception  and  apperception. 

With  these  considerations  in  mind  we 
turn  to  the  examination  of  sensory  and  re- 
lated phenomena  in  the  primates. 

Sense  modes.  It  is  not  certainly  known 
that  any  new  mode  or  modes  of  sense  ap- 
pear between  lemur  and  man.  Instead  of 
five  senses,  man  possesses  several  times  that 
number;  we  may  not  safely  say  ten,  fif- 
teen, or  thirty,  for  the  list  has  been  added 
to  even  in  our  times.  It  is  entirely  possible 
and  even  probable  that  lemur  as  well  as 
monkey  and  ape  possess  as  many  senses  as 
do  we.  At  any  rate,  it  would  be  rash  at  this 
time  to  assert  that  sensibility  becomes  in- 
creasingly complex  and  serviceable  from 
lemur  to  man  by  virtue  of  the  appearance 
of  new  receptors  and  modes  of  sense. 

Acuity  of  sense.  Sensory  acuity  is  not 
necessarily  directly  variable  with  mental 
status.  The  vertebrate  series  exhibits  spe- 
cialization of  sense  and  variation  of  acuity, 


but  they  are  correlated  rather  with  environ- 
mental demands  and  mode  of  life  than  with 
general  psychobiological  or  neurological  de- 
velopment. There  are  various  vertebrates  in 
which  the  contact  senses  are  much  more 
acute  and  more  highly  developed  than  in 
any  primate;  others,  in  which  the  status  of 
the  chemical  senses  of  taste  and  smell  makes 
that  of  the  primate  appear  inferior  or  even 
degenerate.  Specialization  and  evolution 
evidently  have  proceeded  along  other  lines 
than  simple  increase  in  keenness  of  sense 
and  variety  of  sense  modes. 

Within  the  four  groups  of  primates  which 
we  are  endeavoring  to  compare,  contrasts  in 
acuity  are  manifest.  Certain  of  the  Pro- 
simiae  are  known  to  be  extremely  sensitive 
to  contacts  and  sounds.  Probably  for  these 
sense  modes  their  acuity  exceeds  that  of 
any  other  primate.  This  is  one  among  many 
observations  which  we  might  cite  as  contra- 
indicating  the  assumption  that  in  general 
acuity  of  sense  tends  to  increase  through 
lemur,  monkey,  ape,  and  man.  The  fact  is 
that  whereas  in  one  sense,  or  some  particu- 
lar aspect  of  a  sense,  this  may  be  true,  in 
others  it  certainly  is  not  true. 

Complexity  of  sense.  Vision,  originally 
describable  as  sensitivity  to  light,  is  sup- 
plemented in  the  course  of  phylogenesis  by 
sensitivity  to  color.  Receptivity  is  thus  ren- 
dered more  complex  and  an  additional  sys- 
tem of  sense  qualities  is  added.  Is  color 
vision  lacking  in  any  group  of  primates? 
Probably  not,  unless  in  the  lemur.  Do  num- 
ber of  sense  qualities  and  fineness  of  dis- 
crimination in  either  the  light  or  color 
series  vary  in  the  primate  types,  and  is 
there  tendency  toward  increasing  com- 
plexity in  these  respects  from  lemur  to 
man?  Although  decisive  observations  are 
lacking  w^e  may  answer,  "Probably.""  In- 
deed the  usual  assumption,  and  the  working 
hypothesis  of  many  investigators,  is  that 
both  complexity  and  fineness  of  discrimina- 
tion of  certain  modes  of  sense  increase  rap- 
idly from  lemur  to  man.  This  generalization 
is  of  limited  applicability  because  there  is 
evidence  that  whereas  some  sense  modes 
tend  to  develop  in  complexity  and  service- 
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ability,  others  tend  to  degenerate.  Later  we 
shall  illustrate  this  point  by  contrasting  the 
status  of  smell  and  sight. 

Contact  versus  distance  senses.  Evolu- 
tional process  in  the  mammalia  evidently 
has  favored  the  sensory  projection  of  the 
organism  in  time  and  space.  Sensitivity  to 
contacts  and  pressure;  to  chemical  activity, 
as  in  olfaction  and  gustation;  to  vibration 
of  air  as  in  hearing,  and  of  ether  as  in  vi- 
sion, mark  advances  in  sensory  awareness  of 
the  increasingly  remote.  Are  there  indica- 
tions, it  is  pertinent  for  us  to  inquire,  that 
this  phylogenetic  process  has  occurred  or  is 
occurring  in  the  primates?  We  shall  en- 
deavor to  reply. 

Pertinent  are  certain  structural  observa- 
tions. The  neural  mechanism  of  smell  is 
relatively  large,  conspicuous,  and  presum- 
ably functionally  important  in  lemur  as 
contrasted  with  tarsius,  whereas  for  the 
mechanism  of  sight  the  reverse  is  true.  From 
these  morphological  contrasts  it  has  been 
inferred  that  in  lemur  smell  is  superior  to 
vision  and  in  tarsius  vision  to  smell.  The 
matter  is  discussed  at  length  by  G.  Elliot 
Smith,  who,  profoundly  impressed  by  the 
structural  dissimilarities  of  lemur  and  tar- 
sius, describes  the  latter  as  probable  ances- 
tor of  monkey,  ape,  and  man.  The  lemur  he 
considers  divergent  and  therefore  less  inti- 
mately related  to  man.  His  point  of  view, 
facts,  inferences,  and  surmises,  as  relevant 
to  our  present  discussion,  may  be  summa- 
rized with  extreme  brevity. 

Tarsius,  Smith  believes,  represents  spe- 
cialization of  vision  and  its  cerebral  mecha- 
nism, for  in  the  surviving  example  of  the 
family,  Tarsius  spectrum,  the  olfactory 
mechanism  is  greatly  reduced  and  that  of 
vision  greatly  enlarged.  Relative  to  the  con- 
dition of  the  cerebral  cortex,  he  says:  "My 
own  studies  enable  me  to  say  that  its  [tar- 
sius] visual  cortex  is  not  only  more  exten- 
sive than  that  of  the  Lemuroidea,  but  also 
more  highly  differentiated  and  more  like 
that  of  the  Apes.  The  other  regions  of  the 
cortex,  however,  conform  much  more  closely 
to  the  corresponding  areas  in  the  Lemu- 
roidea, both  in  extent  and  in  structure,  than 


to  those  of  the  Apes."  (32,  p.  469.)  Fur- 
ther we  are  told  that  reduction  of  the  face 
in  tarsius  seems  to  have  permitted  fuller 
development  of  stereoscopic  vision  and  "this 
in  turn  stimulated  the  higher  specialisation 
of  the  visual  cortex  and  provided  the  guid- 
ance for  the  performance  of  movements  of 
a  much  greater  skill  and  precision.  It  was 
the  cultivation  of  these  powers  that  brought 
one  branch  of  the  Tarsioidea  to  Simian 
rank."  (32,  p.  469.)  The  author  emphasizes 
also  the  relative  lack  of  specialized  struc- 
tures and  the  relative  superiority,  presum- 
ably to  Lemuroidea,  of  plasticity  or  func- 
tional adaptivity  in  tarsius.  Further  the 
Tarsioidea  are  described  as  "cultivating 
their  intellectual  powers  rather  than  spe- 
cialising for  one  particular  kind  of  life. 
Their  nimbleness  of  mind  and  agility  of 
action  enabled  them  to  adapt  themselves  to 
a  great  variety  of  changing  circumstances 
without  sacrificing  the  generalised  structure 
of  their  limbs;  so  that,  when  their  oppor- 
tunity came,  they  still  had  the  mental  and 
bodily  plasticity  to  take  advantage  of  it, 
and  acquire  the  dominant  position  in  the 
animal  kingdom."  (32,  p.  466.)  In  lemurs 
and  most  monkeys  as  contrasted  with  tar- 
sius, this  author  believes  that  specialization 
of  structure  and  habit  have  precluded 
chances  of  preeminence. 

That  all  of  these  facts  and  generalizations 
may  safely  be  deduced  from  neurological 
conditions  in  the  primates  is  not  obvious. 
We  cite  as  peculiarly  uncertain,  inference 
of  psychobiological  characteristics  and  ca- 
pacities from  neurological  structure.  Obvi- 
ously, reliable  knowledge  of  neural  struc- 
ture, behavior,  and  experience  must  take 
origin  in  direct  verifiable  observation. 
Therefore  our  inability  to  accept  Smith's 
primarily  inferential  description  of  sensory, 
perceptual,  and  adaptational  aspects  of  the 
life  of  tarsius  and  contrasted  primates. 

In  view  of  relatively  abundant  and  va- 
ried structural  information  and  of  frag- 
mentary knowledge  of  mode  of  life  and  sen- 
sory characteristics,  we  may  tentatively 
offer  the  generalization  that  from  lemur  to 
man  contact  and  chemical  senses  tend  to 
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(liininish  in  complrxitv  and  value,  whereas 
vision  and  possibly  hearing  also  tend  to  be- 
come more  complex,  refined,  and  service- 
able. 

Sfafus  of  photo-reception  and  seeing  in 
the  primates.  Because  vision  is  the  only 
sense  mode  which  in  any  of  its  many  as- 
pects has  been  intensively  studied  in  other 
primates  than  man,  and  further  because 
for  this  mode  several  important  facts  have 
been  discovered,  comparative  survey  is  de- 
sirable. 

Except  by  inference  from  neural  struc- 
ture and  from  general  observation  of 
behavior,  nothing  is  definitely  known  con- 
cerning vision  in  lemur  or  tarsius.  In  repre- 
sentatives of  both  New  World  and  Old 
World  monkeys  the  existence  of  light  and 
also  of  color  vision  has  been  demonstrated 
by  the  critical  experiments  of  Kinnaman 
(25),  Watson  (38),  Shepherd  (31),  and 
de  Haan  (8,  10).  We  mention  as  authori- 
ties only  those  investigators  who  have  em- 
ployed experimental  method  and  attempted 
to  control  extraneous  conditions  and  elimi- 
nate interfering  stimuli. 

Visual  acuity  and  threshold  of  discrimi- 
nation have  been  measured  in  certain  New 
World  monkeys  with  rare  ingenuity,  skill, 
and  precision  by  Johnson  (19-22),  whose 
exceptionally  valuable  techniques  as  highly 
merit  descriptive  characterization  as  do  the 
results  of  his  investigation. 

For  measurement  of  acuity  this  investi- 
gator presented  to  his  subject  two  visual 
fields,  on  each  of  which  appeared  horizontal 
black  and  white  striae  of  equal  width  with 
respect  to  each  other  but  variable  in  abso- 
lute width.  The  subject  was  required  to  re- 
spond appropriately  to  this  variable.  Re- 
ferring to  a  species  of  New  World  primate, 
the  investigator  states  that  "The  visual 
acuity  of  the  monkey  compares  favorably 
with  that  of  the  human  subject  under  simi- 
lar conditions."  (20,  p.  361.)  By  use  of 
similar  technique  Johnson  determined  the 
threshold  of  discrimination  for  a  male  capu- 
chin. Of  the  result  he  states:  ''When  the 
full  effect  of  practice  has  been  obtained, 
Monkey  2,  under  optimal  conditions,  can 


distinguish  differences  in  vvirllh  fjf  striae  of 
less  than  3'/r .  These  values  are  of  the  same 
order  of  magnitude  as  those  obtained  by 
the  method  of  limits  on  two  human  ob- 
servers." (21,  p.  187.) 

Discriminative  ability  was  further  inves- 
tigated by  use  of  two  striated  fields  which 
differed  only  in  the  direction  of  the  striae. 
In  case  of  the  positive  field,  or  that  to  be 
chosen  by  the  animal,  the  direction  was  uni- 
formly horizontal,  whereas  in  the  negative 
field  it  varied  measurably  from  the  horizon- 
tal. In  this  experiment  the  male  capuchin 
previously  referred  to  "perfected  his  habit 
in  the  first  series  of  20  trials.  One  chick 
failed  to  learn  the  problem  and  another 
chick  required  58  days  and  585  trials  to 
perfect  the  habit."  (22,  p.  204.)  The  chick 
in  this  case  was  used  as  comparison  subject. 
"The  monkey's  difference-threshold  for  di- 
rection of  elements  of  a  pattern  lies  between 
2°  and  5°;  and  the  chick's  threshold  be- 
tween 25°  and  40°.  .  .  .  The  relative  im- 
provement brought  about  by  training  is 
very  much  greater  for  the  monkev  than  for 
the  chicken."  (P.  204.) 

These  results  suggest  that  in  certain  at 
least  of  its  aspects  vision  may  be  approxi- 
mately as  acute  and  visual  discrimination 
as  refined  in  monkey  as  in  man. 

Abilitv  in  the  monkev  to  perceive  visu- 
ally and  respond  appropriately  to  differ- 
ences in  form  and  size  of  objects  has  been 
demonstrated  and  measured  by  Kinnaman 
(25)  and  de  Haan  (10^  11,  12),  and  the 
latter  has  observed  also  visual  discrimina- 
tion of  pictures  of  objects  which  differed  in 
shape.  Limitations  of  visual  perception  have 
been  exhibited  and  discussed  bv  Kohts 
(25a,  pp.  348  ff.).  According  to  the  obser- 
vations of  this  authority  visual  attention  is 
much  less  inclusive  in  Macaciis  rhesus  than 
in  chimpanzee. 

These  results  seem  to  indicate  that  visual 
processes  and  seeing  in  monkeys  are  more 
varied,  complex,  and  highly  developed  than 
in  any  other  mammal  similarly  studied  ex- 
cept chimpanzee  and  man.  Perhaps  the  sug- 
gestion is  justified  that  monkey  differs  visu- 
ally from  man  rather  in  what  it  sees,  the 
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configuration  of  the  object  observed,  than 
in  number  or  variety  of  sense  qualities  and 
acuity  of  discrimination. 

For  gibbon,  siamang,  and  all  the  great 
apes  except  chimpanzee,  relevant  observa- 
tions are  lacking.  As  we  have  elsewhere 
fully  reported  (pp.  315  ff.)  Kohler  and 
also  Kohts  have  established  the  existence  of 
light  and  color  vision  in  chimpanzee,  and 
their  experiments  on  visual  perception  re- 
veal ability  to  discriminate  on  the  basis  of 
form,  size,  distance,  and  surface  appear- 
ance. For  no  one  of  the  anthropoid  apes  are 
there  available  measurements  of  visual 
acuity,  or  of  fineness  of  discrimination,  com- 
parable with  those  of  Johnson  for  monkey, 
man,  and  chick. 

It  has  not  been  established  beyond  ques- 
tion, although  results  at  present  suggest  the 
inference,  that  light  and  color  vision  are 
somewhat  more  highly  developed  and  more 
humanoid  in  chimpanzee  than  in  monkey, 
nor  are  there  data  for  visual  perception 
which  permit  quantitative  comparisons.  But 
whether  or  not  vision  in  the  anthropoid  ape 
is  superior  to  that  in  the  monkey,  it  has 
been  definitely  proved  to  be  markedly  like 
the  human  in  important  features.  Conse- 
quently it  is  highly  probable  that  monkey 
and  ape  see  more  nearly  as  does  man  than 
do  the  lemurs. 

INTELLIGENCE  CONDITIONS  AND 

FORMS  OF  BEHAVIORAL  ADAPTATION 
Again  completeness  of  survey  is  impracti- 
cable and  it  is  necessary  to  select  for  men- 
tion a  few  groups  of  fact  which  are  of  ex- 
traordinary importance  and  offer  marked 
contrasts  among  the  primate  types. 

Curiosity  and  its  expressions.  No  single 
and  simple  tendency  or  order  of  importance 
has  been  discovered  for  curiosity  as  indi- 
cated in  such  behavior  as  fooling,  aping, 
destroying,  examining.  Nevertheless,  criti- 
cal scrutiny  of  available  information  sup- 
ports the  generalization  that  tendency 
toward  persistent,  thoroughgoing,  and  sys- 
tematic examination  and  trial  of  objects 
and  situations  markedly  increases  from  le- 
mur to  man.  There  is  scant  evidence  of 


highly  developed  and  adaptively  serviceable 
inquisitiveness  in  the  Prosimiae;  in  the 
monkeys,  however,  it  is  conspicuous,  and  in 
the  apes,  obviously  more  serviceable  than  in 
any  animal  except  man.  Clearly,  in  all  of 
the  primates  the  assemblage  of  activities 
suggested  by  the  term  curiosity  constitutes 
a  highly  important  partial  basis  for  prog- 
ress. It  is  through  such  behavior,  which 
finally  in  the  anthropoid  apes  and  man  ap- 
pears as  purposive  examination  of  objects, 
that  these  organisms  gain  such  intimate  and 
extended  acquaintance  with  the  character- 
istics of  environment  that  they  are  able  to 
achieve  varied  and  highly  perfected  adapta- 
tions. Initially,  and  especially  in  the  Pro- 
simiae, expressions  of  curiosity  serve  to 
provide  useful  sensory  data,  whereas  finally, 
and  especially  in  apes  and  man  as  con- 
trasted with  monkeys,  such  activities  in 
large  measure  provide  that  acquaintance 
with  environment  which  is  necessary  for 
anticipation,  prediction,  preadaptation, 
discovery,  invention.  It  would  be  difficult 
to  exaggerate  the  psychobiological  value  of 
curiosity  in  primates.  Its  complete  descrip- 
tion will  ultimately  throw  a  flood  of  light 
on  many  puzzling  aspects  of  behavioral 
adaptation. 

Certain  conditions  of  learning.  Among 
important  general  conditions  of  behavioral 
adaptation  there  are  three  which  we  would 
use  to  exemplify  contrast  in  primate  status. 
They  are:  attention,  imitation,  and  instruc- 
tion. 

Attention  is  necessary  to  all  of  the  so- 
called  higher  or  intelligent  forms  of  learn- 
ing. From  lemur  to  man  it  changes  in 
several  respects  or  dimensions.  Constancy, 
degree  of  concentration,  temporal  span,  and 
degree  of  voluntariness  tend  to  increase. 
Quantitative  comparisons  are  impossible 
because  the  necessary  measurements  are 
not  available,  but  general  observation  con- 
vinces us  that  experimental  examination  of 
attentional  processes  in  the  primate  types 
and  measure  of  their  principal  characteris- 
tics will  eventually  establish  the  generaliza- 
tion which  we  have  proposed.  (See  espe- 
cially Kohts,  2  5a.) 
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Iniit.itioii,  although  fre(jiiently  (lescrihed 
as  a  nimle  of  learnin<^,  we  prefer  to  consider 
a  condition,  for  in  essence  it  is  the  influ- 
ence of  social  copy  or  tradition  on  the  adap- 
tively  directed  efforts  of  the  individual.  If 
we  limit  our  present  consideration  to  rela- 
tively complex  activities  which  are  imitative 
with  respect  both  to  means  and  end  and  by 
general  consent  are  classifiable  as  intelli- 
gent, the  following  general  statements  may 
be  made.  For  none  of  the  Prosimiae  has 
such  behavior  been  reported.  In  monkeys, 
however,  in  addition  to  a  multiplicity  of 
simple  expressions  of  imitative  influence, 
complex,  and  presumably  also  intelligent, 
imitative  acts  have  occasionally  been  ob- 
served. Present  knowledge  indicates  that 
they  are  rare,  and,  moreover,  authorities 
disagree,  for  among  those  who  as  experi- 
mentalists have  given  systematic  attention 
to  the  subject,  Kinnaman  (25)  and  Hag- 
gerty  (13)  affirm  and  present  convincing 
evidence  of  their  appearance;  Thorndike 
(35)  and  Watson  (37)  report  failure  to 
discover  them  and  doubt  their  occurrence, 
and  Kohts  (25a,  p.  349)  states  that  "the 
greatly  developed  imitative  faculty  of  mon- 
keys seems  greatly  exaggerated."  In  our 
opinion,  the  positive  evidence  prevails  and 
strongly  supports  our  generalization.  Ob- 
servational report  does  not  justify  assertion 
that  imitative  behavior  in  gibbon  and  sia- 
mang  is  more  complex,  intelligent,  or  other- 
wise highly  developed  than  in  certain  mon- 
keys. Present  knowledge  does  not  justify 
comparison. 

As  stated  in  the  previous  chapter,  in  the 
order  gorilla,  orang-outan,  chimpanzee,  the 
great  apes  provide  evidence  of  increasing 
frequency,  complexity,  and  serviceableness 
of  imitative  behavior.  It  is  indicated,  then, 
that  intraspecies  imitation  occurs  in  all  of 
our  four  groups  of  primate,  but  with  in- 
creasingly abundant  and  convincing  indi- 
cations of  insight  and  purpose  in  the  order: 
lemur,  monkey,  ape,  man.  Extra-species 
imitation,  and  more  particularly  imitation 
of  man  by  other  primates,  is  unrecorded  for 
lemurs,  has  rarely  been  observed  in  mon- 
keys, is  little  known  in  gibbon  and  siamang, 


occurs,  according  to  present  evidence,  occa- 
sionally in  gorilla,  more  frefjuentiv  in  orang- 
outan,  and  most  often  in  chimpanzee. 

Histrionic  ability,  mentioned  in  the  previ- 
ous chapter  as  conspicuously  characteristic 
of  the  chimpanzee,  has  not  been  described 
in  the  Prosimiae  and  is  relatively  simple 
and  of  infrequent  occurrence  in  most  sorts 
of  monkey,  whereas  in  the  great  apes  it  is 
commonly  observed  and  has  many  times 
been  described.  With  considerable  assur- 
ance, even  on  the  basis  of  incomplete  in- 
formation, we  present  as  order  of  increasing 
tendency  to  exhibitionistic  and  histrionic 
behavior,  and  also  of  complexity  and  psv- 
chobiological  importance  of  such  behavior: 
lemur,  monkey,  ape,  man.  Present  knowl- 
edge gives  the  chimpanzee  first  place  among 
infrahuman  primates  as  actor  and  as  imi- 
tator. 

As  third  and  last  example  of  condition 
of  learning  we  present  instruction  or  tui- 
tion. As  in  the  case  of  imitative  influence, 
this  may  be  either  intraspecies  or  extra- 
species.  In  lemur  instructional  influence  has 
not  been  recorded.  Possibly  it  may  appear 
in  the  relations  of  parent  to  young.  Prob- 
ably instruction  of  these  primitive  types  of 
primate  by  man  is  relatively  difficult.  It  has 
been  decisively  proved  that  human  tuition 
may  be  effective  in  monkeys  and  apes.  The 
former  may  be  instructed  by  the  process  of 
"putting  through,"  by  supply  of  imitative 
copy,  and  as  well  by  various  other  forms  of 
assistance;  but  the  latter  are  much  more 
frequently,  rapidly,  and  markedly  influ- 
enced. It  is  a  matter  of  common  knowledge 
that  orang-outan  and  chimpanzee  learn 
much  from  human  association  and  much 
also  by  human  instruction. 

Parental  instruction  of  young,  although 
not  observed  in  lemur,  has  occasionally  been 
noted  in  monkeys,  is  frequent  in  anthropoid 
apes,  and  in  man,  according  to  the  convic- 
tion of  many  of  those  taught,  is  overdone! 
In  the  light  of  such  information  and  related 
generalizations  as  we  have  presented,  the 
statements  of  Lashley  and  Watson  (26,  p. 
139),  as  quoted  below,  are  both  interesting 
and  puzzling.  At  the  conclusion  of  their  de- 
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scription  of  the  early  development  of  a 
young  rhesus  monkey,  they  say:  "There  is, 
however,  no  evidence  to  show  that  the  in- 
fant monkey  ever  gained  a  new  activity  by 
imitation.  Walking,  climbing,  leaping,  eat- 
ing, and  even  the  different  vocal  sounds  ap- 
peared as  instinctive  acts  which  were  merely 
perfected  by  practice."  Whatever  the  facts 
for  monkeys,  the  prevalence  of  parental 
tuition  in  apes  is  established. 

Capacity  for  intraspecies  or  extra-species 
instruction  is  uniquely  significant,  since  it 
marks  the  appearance  of  a  type  of  social 
relationship — that  of  teacher  to  pupil — 
which,  although  rarely  manifest  in  mam- 
mals other  than  the  primates,  perhaps  ex- 
ists in  all  types  of  the  latter  and  certainly 
becomes  increasingly  important  in  monkey, 
ape,  and  man. 

Attention,  imitation,  tuition,  instruction, 
as  conditions  of  "learning,"  steadily  in- 
crease in  importance  in  correspondence  with 
complexity  of  environment  and  demands 
and  opportunities  for  behavioral  adapta- 
tion. In  the  progress  from  lemur  through 
monkey  and  ape  to  man  the  individual 
must,  in  one  way  or  another,  achieve  mas- 
tery of  an  increasingly  complex  environ- 
ment. Unless  supplemented  by  such  poten- 
tially significant  aids  as  imitation,  tuition, 
instruction,  and  various  forms  of  social 
tradition,  it  is  difficult  to  imagine  succes- 
ful  individual  adjustment.  Simple  indeed, 
by  comparison  with  that  of  the  anthro- 
poid ape,  is  the  environment  of  lemur; 
simple  also  that  of  primitive  as  contrasted 
with  cultured  man.  Therefore  the  consum- 
mate value  of  tuition  or  instruction  as  aid  in 
individual  adaptation  and  its  obviously  in- 
creasing conspicuousness  in  the  series:  le- 
mur, monkey,  ape,  man. 

Modes  of  adaptation.  To  exhibit  typical 
contrasts  we  shall  characterize  three  strik- 
ingly difi'erent  but  genetically  related  types 
of  behavioral  adjustment:  learning  by  acci- 
dent, with  insight,  with  foresight. 

Achievement  of  useful  functional  adapta- 
tions as  result  of  accidental  successes  in 
connection  with  the  behavior  so  often  de- 
scribed as  "trial  and  error"  is  observed  in 


all  of  the  primate  types.  That  it  diminishes 
in  frequency  from  lemur  to  man  has  not 
been  proved,  but  that  its  relative  impor- 
tance diminishes  because  of  the  appearance 
of  other  and  supplementary  modes  of  ad- 
justment is  certain.  Our  previous  descrip- 
tions of  this  general  mode  of  adaptation  to 
environmental  requirements,  or  method  of 
solving  problems,  render  further  comment 
entirely  unnecessary. 

Learning  with  insight  implies  the  pres- 
ence of  ideational  processes  or  their  func- 
tional equivalents,  ability  to  perceive  rela- 
tions, and  perhaps  also  to  analyze  and 
synthesize  mental  objects.  That  these  oc- 
cur in  other  organisms  than  man,  scientists 
have  very  commonly  doubted  or  denied. 
Recently,  experimental  studies  of  the  pri- 
mates have  supplied  data  which  establish 
the  existence  in  monkey  and  ape  of  forms 
of  behavioral  adaptation  with  insight.  We 
have  discovered  no  positive  evidences  for 
the  Prosimiae.  Ideational  learning,  in  the 
judgment  of  Kinnaman  (25),  occurs  in  the 
monkey.  By  Kohts  (25a)  it  has  been  dem- 
onstrated that  in  M.  rhesus  behavioral 
adaptation  to  experimental  problems  is 
markedly  less  efficient  than  in  ape  and 
man.  Johnson  (21,  p.  187),  in  his  study 
of  visual  discrimination  in  the  monkey,  ob- 
served that  his  subject  "eventually  learned 
to  respond  on  the  basis  of  relative  size," 
instead  of  to  a  particular  visual  object. 
Ability  to  respond  to  relation  as  contrasted 
with  familiar  object,  or  as  Kohler  chooses 
to  describe  it,  to  the  configuration  or  struc- 
ture-function value  of  the  situation,  has 
been  demonstrated  also  in  anthropoid  apes. 
It  is  known,  furthermore,  to  be  common  in 
man.  Therefore  the  conclusion  is  justified 
that  ability  to  perceive  and  respond  to  rela- 
tions, although  unknown  in  the  Prosimiae, 
becomes  increasingly  important  in  the  or- 
der: monkey,  ape,  man. 

Learning  with  insight  may  further  be 
exemplified  by  reference  to  the  type  of  prob- 
lematic situation  which  is  frequently  de- 
scribed as  indirect  course  with  implement. 
Adaptation  requires  that  the  organism  use 
stick  or  other  object  as  implement  to  push 
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or  pull  .1  desired  object  within  reach.  Ol)- 
structions  necessitate  that  the  object,  in- 
stead of  being  pulled  directly  toward  the 
subject,  must  at  one  point  or  another  be 
pushed  directly  away  from  it  and  then,  in 
a  more  or  less  indirect  course,  drawn  toward 
it.  For  the  normal  mature  human  subject 
this  is  an  extremely  simple  problem.  It 
may  readily  be  presented  to  any  primate. 
As  far  as  observation  has  proceeded,  con- 
trasts are  notable.  The  Prosimiae  appar- 
ently have  not  been  tested  with  this  type 
of  problem.  Monkeys,  in  accordance  with 
our  own  observations  and  those  of  Nell- 
mann  and  Trendelenburg  (27),  are  inca- 
pable of  achieving  adaptation,  but,  as  will 
later  appear,  they  are  also  relatively  inapt 
in  the  use  of  objects  as  tools,  and  this  type 
of  problem  therefore  transcends  their  be- 
havioral resources.  The  chimpanzee,  as 
representative  of  the  anthropoid  apes,  suc- 
ceeds readily  in  meeting  the  requirements 
of  the  problem,  whereas,  so  far  as  observed, 
the  gorilla  has  failed.  We  may  summarize 
observations  in  the  generalization:  Ability 
to  obtain  a  desired  object  by  moving  it 
through  indirect  course  with  stick  seemingly 
is  lacking  in  lemur  and  monkey,  although 
definitely  present  in  anthropoid  ape  and 
man.  In  passing  from  consideration  of  in- 
sight to  foresight,  we  should  state  that  in 
a  later  section  on  instrumentation  and  con- 
structivity  there  are  presented  additional 
evidences  of  learning  with  insight. 

Indicative  of  the  psychobiological  proc- 
esses of  foresight,  and  of  capacity  for  adap- 
tation on  the  basis  thereof,  are  such  activi- 
ties as  are  implied  by  the  terms  expectation, 
anticipation,  surprise,  disappointment,  pre- 
paredness, preadaptation.  No  indications 
of  behavior  thus  describable  have  been  re- 
ported for  lemur.  For  the  monkey,  by 
contrast,  positive  evidences  are  at  hand. 
Convincingly  expressed  are  expectation,  an- 
ticipation, and  disappointment  (Tinkle- 
paugh,  36,  pp.  224  ff.),  but  in  the  light  of 
present  knowledge  learning  with  foresight, 
or  j:>readaptation  of  behavior,  is  relatively 
rare  in  this  primate  group.  In  the  anthro- 
poid apes  it  has  frequently  been  observed 


and  carefully  reported.  Among  the  varied 
evidences  at  hand  for  great  apes  are  those 
supplied  by  expression  of  attitude  toward 
prospective  tasks;  definite  provision  of  ob- 
jects required  for  the  solution  of  problems; 
indirection  or  cunning  in  the  achievement  of 
ends;  almost  human  expressions  of  disap- 
pointment, surprise,  amazement,  incredu- 
lity. If  it  be  objected  that  these  are  in  the 
main  affective  phenomena,  which  presum- 
ably cannot  condition  learning,  we  must  re- 
ply that  behavioral  adjustment  actually  oc- 
curs in  conjunction  with,  or  following,  such 
expressions  as  have  been  mentioned.  As- 
suredly learning  with  foresight  appears 
somewhere  in  the  series  lemur,  monkey,  ape, 
and  becomes  highly  serviceable  in  anthro- 
poid ape  and  man. 

Memory.  To  judge  from  scanty  and  rela- 
tively unsatisfactory  evidences,  mnemonic 
processes  become  increasingly  valuable 
from  lemur  to  man  by  reason  of  imagery 
(see  Revesz,  30),  lengthening  temporal 
span,  and  appearance  and  growth  of  ability 
to  analyze  and  synthesize  mental  objects. 
It  is  indicated  that  memory  for  persons, 
for  concealed  food,  and  for  artificially  sim- 
plified objects,  is  much  more  common,  en- 
during, and  useful  in  ape  and  man  than  in 
lemur  and  monkey.  Temporal  span  of  mem- 
ory seemingly  increases  in  the  primates 
from  minutes  or  hours  in  the  Prosimiae. 
hours,  days,  or  weeks  in  the  monkeys,  hours 
to  months  in  the  apes,  and  indefinite 
periods  in  man.  Experiments  have  demon- 
strated that  under  conditions  in  which  other 
mammals  can  respond  appropriately  on  the 
basis  of  mnemonic  processes  only  when  de- 
lays are  limited  to  a  few  seconds  or  at  most 
a  few  minutes,  certain  monkeys  and  anthro- 
poid apes  may  succeed  after  hours  or  days. 
Similarly,  it  appears  that  whereas  behav- 
ioral manifestations  of  familiarity  and 
recognition  are  unknown  in  lemur  and  oc- 
casionally observed  in  monkey,  thev  are 
impressively  similar  to  human  responses  in 
the  anthropoid  apes. 

Results  of  experiments  suggest  that 
ability  to  react  to  elements  or  aspects  of 
situations,  although  practically  absent  in 
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the  Prosimiae,  is  detectable  in  monkeys, 
well  developed  in  anthropoid  apes,  and  su- 
premely important  in  man.  In  primitive  pri- 
mates, as  in  many  other  types  of  mammal, 
locational  or  positional  factors  tend  to  de- 
termine mnemonic  response.  Gradually  in 
the  primate  series  other  factors  achieve  im- 
portance, until  finally  in  man,  and  in  lesser 
degree  in  anthropoid  ape  and  monkey,  fac- 
tors other  than  the  locational  or  positional, 
become  potential  determiners  of  response. 

Beyond  doubt,  memory,  as  condition  and 
aspect  of  behavioral  adjustment,  becomes 
increasingly  important  from  lemur  to  man. 
Probably  it  differs  more  significantly  in 
quality  and  variety  of  mnemonic  process 
than  in  quantity  or  degree  of  functional 
expression. 

Imagination.  The  terms  ingenuity,  inven- 
tiveness, versatility,  although  inapplicable 
to  prosimian  behavior,  are  necessary  with 
increasing  frequency  in  characterization  of 
the  activities  of  monkey,  ape,  and  man. 
Evidences  of  creative  imagination,  as  con- 
trasted with  memory,  may  be  observed  in 
the  playful  activities  of  monkeys  and  apes. 
The  latter  especially  tend  to  invent  ways 
of  amusing  themselves  and  to  develop  fre- 
quently, under  conditions  of  imitation  or 
tuition,  performances  which  are  complex 
and  compel  the  attention  of  human  ob- 
servers. In  methods  of  endeavoring  to  solve 
problems  or  to  manipulate  environment 
adaptively,  monkeys  and,  still  more,  anthro- 
poid apes  exhibit  versatility,  ingenuity,  and 
inventiveness.  Not  infrequently  there  may 
be  observed  in  the  great  apes  evidences  of 
the  organization  of  activity,  or,  in  common 
parlance,  planning,  which  as  Kohler  (1925) 
has  remarked,  indicates  that  for  certain 
other  primates  than  man  the  whole  is  greater 
than  its  parts.  From  scant  behavioral  evi- 
dence of  creative  imagination  in  lemur,  ob- 
servational data  indicate  rapidly  increasing 
prevalence  and  adaptive  value  in  monkey, 
ape,  and  man. 

Mechanical  ability.  By  this  phrase  we 
would  indicate  something  distinguishable, 
on  the  one  hand,  from  manual  dexterity  and 
skill,  and,  on  the  other,  from  ability  to  use 


objects  as  tools.  In  man  mechanical  ability 
or  abilities  vary  extremely  from  individual 
to  individual.  Some  are  highly  gifted,  others 
almost  devoid  of  this  capacity.  The  ability 
is  not  indicated  by  available  descriptions  of 
the  behavior  of  lemurs.  It  has  been  observed 
in  monkeys ;  it  is  known  to  be  highly  devel- 
oped, although  individually  variable,  in  the 
chimpanzee,  and  present  in  varying  measure 
in  the  other  anthropoid  apes.  Generalization 
is  not  warranted  by  available  information. 
That  the  subject  is  worthy  of  systematic  at- 
tention and  especially  of  ingenious  experi- 
mental inquiry  is  obvious,  for  cultural 
progress  to  a  very  considerable  degree  is 
dependent  upon  mechanical  aptitude,  skill, 
genius. 

Instrumentation.  Among  the  primate 
types  appears  increasing  tendency  to  modify 
environment  in  the  interest  of  welfare  and 
comfort.  One  of  the  most  impressive  ex- 
pressions of  this  tendency  is  the  utilization 
of  objects  as  tools.  Search  of  the  literature 
reveals  complete  lack  of  evidence  of  such 
behavior  in  the  Prosimiae;  indications  that 
only  the  simplest  forms  of  instrumentation 
appear  in  monkeys;  abundant  proof  of  the 
phenomenon  in  a  variety  of  forms  in  the 
anthropoid  apes,  as  also  in  man.  Manifestly, 
instrumentation  becomes  increasingly  pos- 
sible and  important  between  lemur  and 
man.  Probably  it  is  one  of  the  best  indi- 
cators of  mental  status.  Assuredly  it  places 
the  anthropoid  apes  next  to  man  in  ability 
to  achieve  adaptation  through  modification 
of  environment,  and  at  the  same  time  it 
indicates  a  great  gulf  between  monkey  and 
ape. 

Tendency  to  construct  implements,  or  so 
to  modify  environment  that  objects  shall 
acquire  instrumental  value,  has  been  ob- 
served only  in  anthropoid  ape  and  man. 
Apparently  rare  in  the  former,  it  may  pos- 
sibly be  due  chiefly  to  association  with  man, 
for  it  is  known  that  the  apes  profit  rapidly 
and  greatly  by  human  example  and  tuition. 

Indices  of  behavioral  adaptivity.  As  far 
as  may  be  determined  from  available  data, 
the  orders  of  increasing  rate,  range,  va- 
riety, and  generalization  of  behavioral  ad- 
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justtncnt  in  the  primates  are  identical  ;infl 
a^ree  with  the  commonly  accepted  order  of 
increasing  intellij^ence:  lemur,  monkey,  ape, 
ni.iii. 

Sionmary  of  psycliobiological  contrasts. 
We  shall  attempt  in  these  paragraphs  to  as- 
semble the  principal  psychological  con- 
trasts among  primate  types.  Our  termi- 
nology, although  often  subjective,  refers 
always,  as  we  indicate  in  our  initial  sen- 
tence, primarily  to  behavioral  expression. 

Of  outstanding  importance  among  pri- 
mate types  are  phylogenetic  differences  in 
behavioral  expressions  of  curiosity,  interest, 
attention,  emotion,  mood,  sentiment;  confi- 
dence in  man  and  intelligent  cooperation 
with  him,  rapidity  and  extent  of  adaptation 
to  captivity;  diversity  and  complexity  of 
receptivity,  sensibility,  and  perception, 
functional  importance  of  contact  senses, 
chemical  senses,  and  distance  senses,  degree 
of  value  and  dominance  of  hearing  and  vi- 
sion; analysis  and  synthesis  of  mental  ob- 
jects; vocalization,  approach  to  speech,  in- 
tercommunication by  visual  and  auditory 
signs  or  symbols;  diversity  of  activity  in 
problematic  situations;  frequency  and  im- 
portance of  accidental  (trial  and  error) 
adaptations;  ability  to  perceive  and  react 
adaptively  to  relations  (structure-function) 
versus  familiar  object;  insight,  understand- 
ing, anticipation,  expectation,  disappoint- 
ment, foresight;  preadaptation;  temporal 
span  and  complexity  of  memory;  creative 
imagination,  versatility,  ingenuity,  inven- 
tiveness, constructivity;  adaptive  modifica- 
tion of  environment,  modification  of  other 
organisms  by  tuition  or  instruction,  use  of 
objects  as  implements,  construction  or  fash- 
ioning of  implements. 

Some  of  these  phenomena  are  observable 
in  all  primates,  some  in  all  except  the  Pro- 
simiae,  others  only  in  ape  and  man,  and  a 
few  in  man  alone.  Usually  vast  gulfs  sepa- 
rate the  types,  and  with  few  exceptions  the 
indicated  or  definitely  demonstrated  trend 
of  development  and  serviceability  is  from 
lemur  to  man. 

We  list  below,  in  supplementation  of  the 
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s[)(  (  bibliography  on  anthropoid  behavior 
at  the  end  of  the  volume,  those  studies  of 
lemur,  tarsius,  and  monkey  which  we  have 
used  in  preparing  this  chapter. 

STUDIES  OF  BEHAVIOR  IN  LEMUR, 
TARSIUS,  MONKEY 
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CHAPTER  FORTY-SIX 


ANTHROPOID  RESEARCH  IN  RETROSPECT  AND  PROSPECT 


IT  is  our  intention  in  this,  our  conclud- 
ing chapter,  to  exhibit  summarily  (i) 
historical  phases  or  stages  in  the  prog- 
ress of  study  of  the  anthropoid  apes;  (2) 
notable  efforts  during  the  first  quarter  of 
the  twentieth  century  to  use  the  great  apes 
systematically  instead  of  incidentally  and 
sporadically  as  subjects  of  inquiry;  (3)  the 
present  status  of  research  endeavor;  and 
(4)  the  possibility  of  methodological,  in- 
formational, and  social  advance  through  in- 
genious experimental  use  of  the  anthropoid 
apes.  The  values  which  we  prophetically 
anticipate  are  the  justification  alike  of  this 
extended  historical  and  constructive  exposi- 
tion and  of  our  faith  in  the  potential  useful- 
ness of  anthropoid  materials. 

man's  ACQUAINTANCE  WITH 
ANTHROPOID  APES 

As  oddities  of  the  animal  kingdom  monkeys 
and  apes  for  thousands  of  years  have  com- 
manded human  attention  and  stirred  curi- 
osity. Naturally  enough  the  large  apes 
seemed  to  observing  man  like  caricatures  of 
himself  and  were  initially  described  as  such. 
For  a  long  time  descriptions  continued  to 
be  the  imperfect  products  of  crude  obser- 
vation and  superstitious  imaginings.  The 
length  of  this  prescientific  stage  of  anthro- 
poid knowledge  is  unknown.  Throughout  it 
is  characterized  by  the  influence  of  curi- 
osity controlled  by  superstition. 

In  time  the  accumulation  of  mutually 
conflicting  or  contradictory  reports,  descrip- 
tions, comments,  became  seriously  confus- 
ing, and  the  human  tendency  to  seek  logical 
orderliness  began  to  express  itself  in  efforts 
at  classification.  As  a  result  there  appeared 
eventually  classificatory  terminology,  de- 
scriptions of  types,  and  like  aids  to  identi- 
fication and  characterization.  The  fascina- 
tion of  ability  to  identify  and  classify 


steadily  grew,  and  its  yield  was  a  rich  har- 
vest of  observations  relative  to  external  ap- 
pearance, mode  of  life,  ecological  relations, 
and  gross  structure.  Thus  slowly,  haltingly, 
and  with  many  backward  steps  because  of 
careless  observation,  inaccurate  description, 
and  erroneous  classification,  knowledge 
grew.  The  stage  of  classification  marked  the 
advent  of  scientific  spirit,  point  of  view, 
and  procedure. 

Stimulated  increasingly  by  insatiable 
curiosity  and  the  demand  for  additional 
aids  to  classification,  observation  of  the  apes 
gradually  was  extended  to  include  internal 
structure  and  generation.  Simultaneously 
the  interests  of  hunter,  collector,  and  natu- 
ralist achieved  expression,  and  habits  and 
habitat,  the  manner  and  conditions  of  an- 
thropoid life,  became  increasingly  matters 
of  remark,  record,  and  careful  description. 
It  was  the  era  of  gross  anatomy  and  natu- 
ral history.  Whether  chronologically  or  in 
importance  the  one  takes  precedence  of  the 
other  we  do  not  know.  Assuredly  both  types 
of  interest  and  scientific  equipment  have 
made,  and  continue  to  make,  their  signifi- 
cant contribution  to  the  sum  of  knowledge, 
technical  skill,  and  insight. 

Finally,  during  the  nineteenth  century, 
almost  all  aspects  of  anthropoid  organiza- 
tion and  life,  except  the  psychobiological, 
were  subjected  to  survey  and,  in  isolated 
instances,  to  thorough  study.  The  sum  of 
knowledge  increased  enormously,  yet  on 
every  hand  appeared  gaps,  uncertainties, 
inaccuracies. 

If  in  a  few  words  we  should  attempt  to 
summarize  trends  and  characteristics  of  hu- 
man acquaintance  with  the  anthropoid  apes, 
we  should  say  that  the  prescientific  era  of 
crude  anthropomorphic  description  gradu- 
ally, through  the  influence  of  discovery  of 
necessity  for  identificational  characteriza- 
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(ion  and  classification,  gave  place  to  the 
interests,  ideals,  and  jirocedures  which  have 
come  to  be  known  as  scientific.  Likewise 
classification  created  demand  for  morpho- 
logical and  ecological  information,  and 
eventually  the  era  of  morphology  was  ush- 
ered in.  Then,  as  specialization  increased 
and  it  was  realized  that  function  is  the  bio- 
logical reason  for  the  existence  of  structure, 
physiological,  pathological,  and  neurological 
inquiries  came  to  abound,  and  to  extend 
and  supplement  importantly  the  results  of 
earlier  naturalistic  observation. 

It  is  a  fair  question  whether  the  comple- 
tion of  this  brief  description  of  stages  in  the 
development  of  knowledge  of  the  anthro- 
poid apes  does  not  demand  the  prophecy 
that  from  the  vantage  ground  of  the  his- 
torian, psychobiological  interest  will  appear 
to  be  characteristic  of  the  current  century 
and  dominant  in  our  era.^ 

1  Concerning  relations  of  science  to  primate 
materials,  one  of  us  several  years  ago  prepared  a 
statement  which  will  serve  to  supplement  our 
present  outline  of  progress  in  anthropoid  research : 

"Biologists  are  generally  agreed  that  the  study 
of  the  primates,  and  especially  of  the  monkeys  and 
anthropoid  apes,  is  of  extreme  importance.  It  is 
evident  that  this  work,  nevertheless,  has  been  neg- 
lected. We  have  but  fragmentary  and  unsatisfac- 
tory knowledge  of  the  structure  and  development 
(gross  anatomy,  histology,  embryology)  of  most 
of  the  primates;  we  know  less,  definitely,  concern- 
ing their  physiological  processes,  diseases  and 
pathological  anatomy ;  still  less,  of  the  phenomena 
of  heredity  and  of  their  life  history;  and  next  to 
nothing,  with  certainty,  concerning  their  instincts, 
habits,  other  individual  modes  of  behavior,  mental 
life,  and  social  relations. 

"The  reasons  for  this  ignorance  where  knowledge 
might  reasonably  be  expected  are  not  difficult  to 
discover.  Most  investigators  are  either  impelled  or 
compelled  by  circumstances  to  work  on  easily 
available  and  readily  manageable  organisms.  Many 
of  the  primates  fail  to  meet  these  requirements, 
for  they  are  relatively  difficult  and  expensive  to 
obtain  by  importation  or  breeding,  and  to  keep  in 
normal  condition.  It  is  clear  from  an  examination 
of  the  literature  on  these  organisms  and  a  survey 
of  the  present  biological  situation  that  the  neglect 
by  scientists  of  systematic  study  of  all  of  the  pri- 
mates excepting  man  is  due,  not  to  lack  of  appre- 
ciation of  their  scientific  value,  but  instead,  to 
technical  difficulties  and  the  costliness  of  research." 
(Yerkes,  ioi6a.  p.  231.) 


ATTEMPTS  TO  PROVIDP:  FOR 
SYSTEMATIC  STUDY  OF  ANTHROPOID 
APES 

As  we  have  endeavored  to  indicate  in  the 
foregoing  chapters,  knowledge  of  the  an- 
thropoid apes  has  progressed  more  often  by 
cursory,  incidental,  accidental,  and  frag- 
mentary observation  than  as  result  of  sys- 
tematic and  sustained  endeavor.  We  would 
now  review  historically,  and  as  far  as  pos- 
sible chronologically,  the  few  attempts  to 
provide  for  psychobiological  aspects  of  an- 
thropoid research.  Intentionally  we  shall 
omit  mention  of  naturalistic  or  collecting 
expeditions  and  of  transient  or  long  con- 
tinued but  usually  somewhat  sporadic  ob- 
servations of  travelers,  hunters,  and  animal 
trainers  and  caretakers  in  zoological  gar- 
dens,  menageries,  and  circuses.  For  al- 
though from  such  work  much  valuable  in- 
formation has  come,  it  is  fragmentary  and 
therefore  also  relatively  unsatisfactory. 

The  situation  suggests  a  picture  puzzle, 
parts  of  which  have  been  discovered  and 
described  by  various  observers,  while  be- 
cause of  the  lack  of  wisely  planned,  care- 
fully coordinated,  systematic,  and  sustained 
effort  the  picture  itself,  with  its  many  bio- 
logically significant  configurational  aspects, 
is  unknown.  As  one  reflects  on  the  situation, 
it  seems  strange  indeed  that  the  study  of 
the  anthropoid  apes  should  have  been  so 
largely  piecemeal,  so  inefficient,  and  so  im- 
pressively meager  in  its  results.  Opportuni- 
ties have  not  lacked  for  carefully  planned 
and  continuing  attempts  to  discover  the 
pattern  of  the  intricate  biological  puzzle, 
but  seldom  it  seems  have  qualified  indi- 
vidual and  opportunity  met.  For  decades 
the  zoological  gardens  of  the  world  have 
held  captive  specimens  of  gibbon,  siamang, 
orang-outan,  chimpanzee,  and  gorilla.  Often 
the  individuals  have  lived  for  many  years, 
and  occasionally  they  have  bred,  in  rea- 
sonably satisfactory  environment.  Yet,  al- 
most without  exception,  the  scientific  use  of 
these  exhibition  specimens  has  been  neg- 
lected. Evidently  there  is  opportunity  for 
some  progressive  zoological-garden  director 
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to  lead  the  way  and  establish  a  fashion  by 
converting  his  establishment  into  a  center 
for  biological  research  without  undesirably 


Fig.  166.  View  of  the  Abreu  Primate  Colony  at  Havana, 
Cuba.  Courtesy  of  H.  C.  Bingham  and  the  Century  Com- 
pany. 


sacrificing  its  primary  function  of  enter- 
tainment and  education.  But  we  must  pro- 
ceed with  our  historical  survey. 

The  Abreu  primate  colony  in  Havana, 
Cuba,  although  maintained  primarily  to 
satisfy  the  owner's  nonscientific  interest  in 
pets  and  to  entertain  her,  incidentally  has 
proved  of  very  considerable  value  to  in- 
vestigators and  therefore  should  be  men- 
tioned in  the  present  connection.  Estab- 
lished early  in  the  century,  at  various  times 
it  has  contained,  in  addition  to  many  other 
primates,  representatives  of  gibbon,  orang- 
outan,  and  chimpanzee.  Of  first  importance 
is  the  success  of  Mrs.  Abreu  in  breeding 
and  rearing  chimpanzees  in  captivity.  In  its 


scientific  aspects  and  relations,  this  colony 
has  been  fully  described  by  Yerkes  (1925). 
Results  of  studies  made  in  Havana  by 
courtesy  of  Mrs.  Abreu  have  been  published 
also  by  Bingham  (1927,  1928). 

As  typical  of  what  has  happened  several 
times  in  various  parts  of  the  world,  men- 
tion may  be  made  of  the  Furness  collection 
and  observations.  As  in  case  of  the  Abreu 
colony,  the  owner  of  the  animals  lacked 
scientific  training  but  was  intelligently  in- 
terested in  various  aspects  of  the  life  of  his 
captives  and  endeavored  to  make  them  con- 
tribute to  human  knowledge.  Happily,  in 
the  case  of  Furness,  publication  relative  to 
the  psychobiology  of  orang-outan  and  chim- 
panzee resulted.  Nevertheless,  it  is  clear 
that  this  and  other  similar  attempts  on  the 
part  of  laymen  to  keep  anthropoid  apes  as 
pets  and  observational  subjects  may  not 
properly  be  classed  as  scientific  projects. 

Beginning  about  1910,  G.  V.  Hamilton 
maintained  for  his  private  use  at  Santa 
Barbara,  California,  a  primate  colony 
which,  although  consisting  chiefly  of  mon- 
keys, included  at  least  one  anthropoid  ape. 
The  scientist-owner  was  interested  chiefly 
in  problems  of  psychopathology,  and  for 
years  he  utilized  primates  in  the  experimen- 
tal study  of  the  nature  and  conditions  of 
behavioral  adjustment  and  maladjustment. 
Descriptions  of  the  colony  and  results  of  its 
scientific  use  are  to  be  found  in  Hamilton 
(14-17,  see  numbered  bibliography,  p. 
579).  It  was  in  the  Hamilton  colony  and 
with  the  owner's  generous  cooperation  that 
Yerkes  (19 16)  conducted  his  pioneer  com- 
parative study  of  behavioral  adaptivity  in 
monkey  and  orang-outan.  In  19 18  Hamil- 
ton discontinued  his  work  at  Santa  Barbara, 
and  the  colony  was  abandoned. 

As  result  of  the  scientific  interests,  influ- 
ence, and  promotional  activities  of  Roth- 
mann  and  Waldeyer  in  Berlin,  about  19 12 
a  German  station  for  the  utilization  of  an- 
thropoid apes  in  biological  research  was 
established  on  Tenerife,  the  Canary  Is- 
lands. It  was  planned  to  use  the  station 
initially  for  studies  in  functional  neurology 
and  psychology.  The  first  resident  investi- 
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Fig.  167.  Cages  for  anthnj[Mii(|  a[)f-  on  the  Abreu  estate  in  Havana.  Courtesy  of  H.  ('.  BinLihani  and  the  Century  Company. 


gator  was  the  psychologist  E.  Teuber;  the 
second,  also  a  psychologist,  was  W.  Kohler. 
In  19 1 8,  following  the  War,  and  because  of 
inadequate  support,  this  important  effort  to 
provide  adequately  for  certain  phases  of  an- 
thropoid research  was  abandoned.  The  his- 
tory of  the  Canary  Island  Station,  descrip- 
tions of  it,  and  results  of  investigations 
conducted  there,  appear  in  Rothmann 
(1912),  Waldeyer-Hartz  (1917,  1919), 
Rothmann  and  Teuber  (191 5),  and  Koh- 
ler (all  titles). 

In  the  Department  of  Zoopsychology  of 
the  Darwinian  Museum,  Moscow,  Russia, 
beginning  about  19 16  and  continuing  for 
some  years,  Mrs.  Kohts  used  a  chimpanzee 
and  also  some  monkeys  for  systematic  ex- 
perimental study  of  various  psychobiologi- 
cal  problems.  Although  the  establishment  in 
question  is  not  primarily  an  institute  for 
anthropoid  research,  it  seems  legitimate  to 
mention  it  because  of  the  notablv  impor- 
tant contributions  to  anthropoid  literature 
which  have  come  from  it.  Additional  infor- 
mation may  be  obtained  from  the  publica- 
tions of  Kohts  (1921,  1923,  1928),  and 
Yerkes  and  Petrunkevitch  (1925). 

In   fulfilment  of  hopes  expressed  by 


Metchnikoff,  and  under  the  direction  of 
Calmette,  immediately  following  the  World 
War  the  Pasteur  Institute  of  Paris  under- 
took to  establish  and  develop  at  Kindia. 
French  Guinea,  a  station  for  the  experimen- 
tal use  of  anthropoid  apes  and  other  pri- 
mates in  the  study  of  medical  problems. 
This  establishment,  which  has  now  been  in 
operation  for  several  years,  has  developed 
steadily.  According  to  published  reports, 
scores  of  chimpanzees  have  been  utilized  as 
subjects  of  medical  experiment.  It  is  an- 
nounced that  other  lines  of  inquiry  than 
medical  will,  as  possible  and  practicable,  be 
provided  for  and  encouraged  at  'Tastoria.'' 
Accounts  of  the  purpose,  plan,  site,  build- 
ings, and  equipment  of  this  station,  or  re- 
ports of  investigations,  mav  be  found  in 
Calmette  (1924),  Honore  (1927),  Wilbert 
and  Delorme  (1927),  and  publications  not 
included  in  our  bibliographv  which  have 
appeared  in  the  Aunalcs  dc  Vliistitiit  Pas- 
teur, Paris. 

In  association  with  the  Institute  of  Psy- 
chology, Yale  University,  there  was  estab- 
lished at  New  Haven,  Connecticut,  in  1924, 
a  special  laboratory  for  anthropoid  re- 
search. In  this  laboratory  provision  was 


Fig.  1 68.  General  view  of  the  station  and  laboratories  of  the  Pasteur  Institute  at  Kindia,  Africa.  Courtesy  of  A.  Calmette 
and  R.  Wilbert. 


Fig.  169.  The  setting  of  the  Pasteur  Institute  Station  at  Kindia.  Courlt 


almette  and  R.  Wilbert. 
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Fig.  170.  Interior  of  priniale  quarters,  Pasteur  Institute  Station,  Kindia.  Courtesy  of  A.  Calmette  and  R.  Wilbert. 


originally  made  for  specialization  on  psy- 
chobiological  problems  and  the  utilization 
of  the  chimpanzee  as  subject.  This  estab- 
lishment represents  the  first  step  toward 
the  consummation  of  a  plan  for  the  thor- 
oughgoing systematic  investigation  of  an- 
thropoid life  and  structure  proposed  by 
Yerkes  (1916a),  and  re-presented  subse- 
quently in  modified  form  and  in  conjunc- 
tion with  a  program  of  research  (1927b). 

The  plan  calls  for  three  types  of  coordi- 
nated establishment  which  shall  together 
provide  for  the  intensive  study  of  all  as- 
pects of  the  life  of  the  anthropoid  apes: 
(i)  Stations  or  headquarter  camps  for  ob- 
servation of  the  animals  in  their  natural 
habitat;  (2)  subtropical  breeding  station 
for  study  of  reproduction,  life  history,  and 
rearing  of  subjects  for  investigation  of  spe- 
cial problems;  and  (3)  adequatelv  equipped 
special  laboratories  for  the  study  of  form, 
function,  and  various  psychobiological  and 
social  problems. 

The  list  of  definite  attempts  to  provide 
for  special  study  of  anthropoid  life  and 


utilization  of  the  apes  in  science  has  been 
completed.  It  is  disappointinglv  brief. 

PRESENT  STATUS  OF  ANTHROPOID 
RESEARCH 
There  is  now  unprecedented  interest  in  the 
structural  organization,  classification,  and 
life  of  the  anthropoid  apes  and  they  are 
being  studied  more  generally  and  inten- 
sively than  ever  before.  But  obviously 
enough,  adequate  provision  for  continuing 
investigation  of  problems  of  function  has 
not  yet  been  fully  achieved.  Of  the  several 
establishments  and  attempts  at  research 
which  we  have  brieflv  described  onlv  three 
have  continued  to  this  date:  the  Abreu 
colony  exists  as  potentially  useful  for  the 
study  of  anthropoid  life:  the  Kindia  Sta- 
tion of  the  Pasteur  Institute  mav  extend  its 
scope  and  provide  for  the  study  of  other 
than  strictly  medical  problems,  and  the 
Primate  Laboratory  of  Yale  Universitv,  in 
which  several  investigations  are  now  in 
progress,  is  about  to  be  supplemented  by 
the  establishment  of  a  breeding  and  obser- 


RESEARCH  IN  RETROSPECT  AND  PROSPECT  587 


vation  station,  and  also,  it  is  hoped,  affili- 
ated field  stations. 

In  this  attempt  to  describe  very  briefly 
the  status  of  anthropoid  research  we  are  in- 
tentionally ignoring  everything  except  defi- 


1 


i  :  

Fig.  171.  liuilding  and  outdoor  cages  of  I'riinatc  Laliora- 
tory,  at  Yale  University,  New  Haven,  Connecticut. 

nite  plans,  provisions,  or  both,  for  natu- 
raHstic  and  experimental  study  of  problems 
in  social  biology  and  psychobiology.  De- 
spite their  importance  and  supplementary 
value,  we  therefore  omit  mention  of  expe- 
ditions, continuing  taxonomic,  morphologic, 
and  anthropometric  studies.  At  the  moment 
encouragement  must  be  taken  rather  from 
growing  interest  and  improving  prospects 
than  from  actual  achievements.  Although 
such  provisions  for  research  as  seem  emi- 
nently desirable  have  not  been  achieved, 
current  interest,  promotional  activity,  and 
the  establishment  of  new  centers  of  work 
and  new  types  of  laboratory,  fully  justify 
expectation  of  rapid  progress. 

The  definitely  indicated  lines  of  develop- 
ment, for  each  of  which  observational  pro- 
visions exist  or  are  being  made,  are  four, 
which  we  may  thus  describe  in  terms  of 
their  objectives. 

(i)  Increasingly  adequate  arrangements 
for  observation  of  the  free  wild  life,  the 
habitat,  and  ecological  relations  of  each  of 
the  anthropoid  apes.  This  implies  more  than 
hunter,  collector,  or  wandering  field  natu- 
ralist can  supply.  Semipermanent  observa- 
tional headquarters  or  stations  must  be  es- 


tablished where  work  may  be  continued 
uninterruptedly  for  years  and  where  obser- 
vations on  mode  of  life  and  environmental 
relations  may  be  checked,  verified,  and  sup- 
plemented as  desirable. 

(2)  The  reservation  of  suitable  areas, 
and  the  estabhshment  of  stations,  for  the 
breeding  of  anthropoid  apes  either  in  cap- 
tivity or  in  semicaptivity  are  now  recog- 
nized as  entirely  essential  for  satisfactory 
study  of  life  history,  including  various  as- 
pects of  the  process  of  reproduction.  Indica- 
tive of  appreciation  of  need,  interest,  and 
progress  are  the  recent  establishment  of  a 
safeguarded  area  for  Gorilla  beringei  in  the 
Pare  National  Albert  of  the  Belgian  Congo, 
and  the  plan  to  supplement  the  Yale  Pri- 
mate Laboratory  by  establishment  of  an 
American  subtropical  breeding  station. 

(3)  Absolutely  essential  to  the  efficient 
comparative  study  of  many  important  as- 
pects of  the  life  of  the  anthropoid  apes  are 
the  development  and  standardization  of 
methods  of  observation  and  measurement. 
In  the  past,  investigators,  in  accordance 
with  individual  desire  or  ingenuity,  have 
used  more  or  less  satisfactory  but  markedly 
differing  methods.  Consequently  their  re- 


Fig.  172.  Yale  Primate  Laboratory  at  New  Haven,  Con- 
necticut. 


suits  cannot  be  compared.  One  of  the  prin- 
cipal present  cooperative  undertakings  in 
the  Yale  Primate  Laboratory  is  the  in- 
vention, adaptation,  and  standardization  of 
methods  of  measuring  various  forms  and 
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aspects  of  .inthropoid  behavior;  the  devel- 
opment of  methods  of  treatirif^  observa- 
tional results  statistically  and  of  expressin^^ 
them  in  readily  comparable  terms,  and 
finally,  of  obtaining,  through  the  applica- 
tion of  satisfactory  standardized  methods 
and  bv  reliable  treatment  and  expression 
of  results,  norms  for  sex,  age,  and  species, 
in  case  of  several  obviously  important  as- 
pects and  dimensions  of  behavior.  Given 
standardized  methods  of  measurement,  suit- 
able modes  of  quantitative  expression  or 
coefficients  of  ability,  and  trustworthy 
standards  of  performance,  comparison  of 
the  anthropoid  apes  among  themselves  and 
with  man  and  other  primates  will  be  pos- 
sible and  profitable. 

(4)  Increasingly  evident  as  matter  of 
desire  and  as  prospective  achievement  is 
provision  for  intensive  work  on  particular 
problems  which  demand  elaborate,  costly, 
or  for  other  reasons  difficultly  obtained  and 
manipulated  apparatus  and  facilities  for 
observation.  Evidently  it  is  preferable  to 
take  the  anthropoid  subject  to  the  existent 
specially  equipped  laboratory  instead  of  at- 
tempting to  create  laboratories  for  work 
exclusively  with  anthropoid  apes.  Profes- 
sional investigators  are  more  often  inter- 
ested in  problems  than  in  a  particular  type 
of  organism  which  may  on  occasion  serve 
as  subject.  Consequently  the  prospect  that 
even  if  special  establishments  such  as  the 
Yale  Primate  Laboratory  come  into  ex- 
istence, anthropoid  apes  will  be  used  in- 
creasingly, if  made  available  by  breeding 
stations,  in  laboratories  which  specialize  on 
problem-defined  interests  but  not  neces- 
sarily on  type  of  organism. 

However  serious  defects  or  inadequacies 
of  present  provisions  for  study  of  the  an- 
thropoid apes  and  however  inaccurate  and 
incomplete  our  present  knowledge,  the  con- 
tent of  the  foregoing  chapters,  and  the  data 
presented  in  our  subjoined  bibliography,  ex- 
hibit remarkable  contrast  as  between  obser- 
vational procedure,  accuracy  of  report,  and 
general  adequacy  of  information  in  the 
nineteenth  century  and  today.  During  the 
first  quarter  of  the  twentieth  century  con- 


tributions to  th(;  [)sychobiology  and  other 
aspects  of  the  life  of  the  anthropoid  apes 
were  unprecedentedly  numerous  and  impor- 
tant (Yerkes  and  Child,  1927).  This  fact  is 
encouraging  and  its  recognition  may  serve 
partially  to  compensate  for  persistent  fault- 
finding and  adverse  criticism  in  our  descrip- 
tion of  the  growth  of  knowledge. 

OPPORTUNITIES  AND  PROSPECTS  IN 
THE  STUDY  OF  ANTHROPOID  LIFE 

In  the  previous  sections  of  this  chapter  we 
have  briefly  reviewed  the  history  of  knowl- 
edge of  anthropoid  life,  attempts  to  provide 
for  increasingly  satisfactory  research,  and 
the  present  status  of  inquiry.  In  concluding 
the  chapter  and  volume,  we  shall  attempt 
similarly  to  exhibit  research  opportunities 
and  prospects.  This  we  do,  not  in  the  spirit 
of  prophecy,  but  instead  with  the  hope  of 
increasing  interest  and  encouraging  original 
work. 

In  endeavoring  recently  to  answer  the 
questioiyWhy  anthropoid  research?  Yerkes 
(1927b,  pp.  181  ff.)  presented  as  fact  and 
arguments  considerations  which  have  im- 
portant bearing  on  the  prospective  and 
probable  extension  and  perfecting  of  knowl- 
edge of  anthropoid  life  and  of  the  utiliza- 
tion of  anthropoid  apes  for  the  solution  of 
various  biological  problems.  With  minor 
changes  we  re-present  the  arguments. 

The  most  general  answer  to  the  question 
proposed  is:  Because  knowledge  is  prefer- 
able to  ignorance,  w^hether  the  subject  be 
ape  or  microbe,  rock  or  molecule,  electricity 
or  nerve  impulse,  vocal  symbol  or  emotion. 
But  the  logically  related  inquiry,  Why 
study  anthropoid  apes  or  any  other  infra- 
human  primate  when  so  manv  idle  and  ap- 
parently nearly  useless  human  subjects  are 
at  hand?  cannot  be  convincingly  answered 
so  briefly  and  dogmaticallv.  Whv,  indeed, 
should  anthropoid  apes  be  studied  inten- 
sively? 

Affirmative  facts  and  arguments  fall  into 
two  groups:  those  from  availability  and 
controllability  and  those  from  obser\'ational 
values.  Although  on  the  earth  today  men 
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greatly  outnumber  anthropoid  apes,  the  lat- 
ter actually  are  far  more  available  for  many 
kinds  of  research.  This  is  primarily  because 
to  the  use  of  human  subjects  there  are  va- 
ried and  often  insuperable  economic,  legal, 
moral,  and  sentimental  objections  or  bar- 
riers. Strange  to  say,  it  appears  that  for  our 
present  civilization  availability  and  con- 
trollability of  human  and  anthropoid  sub- 
jects are  not  greatly  affected  by  supply. 
For  many  types  of  inquiry  human  subjects 
are  readily  available  and  may  be  freely 
used,  but  for  others,  and  among  them  many 
which  are  fundamentally  important  for  hu- 
man welfare,  they  may  not  be  used  under 
existing  regulations  and  public  opinion  be- 
cause of  incalculable  risks  to  life,  health, 
normal  development,  and  social  relations. 
Given  a  human  infant  as  scientific  subject, 
freedom  of  investigation  is  limited:  given 
instead  an  anthropoid  ape,  only  humane 
treatment  and  economy  of  resources  need 
be  considered. 

So  marked  indeed  is  the  contrast  in  de- 
gree of  availability  and  controllability  of 
man  and  ape  that  the  latter  only  may  be 
even  considered  for  use  in  the  investigation 
of  various  problems  in  genetics,  as,  for  ex- 
ample, in  experiment  by  selective  mating, 
crossbreeding,  and  artificial  fertilization; 
in  physiology,  where  experimentation  may 
involve  operation  on  the  living  organism 
and  other  radical  changes  in  the  functional 
economy;  in  neuro-  and  psychopathology, 
for  experimental  control  of  neural  develop- 
ment, production  of  atrophy  or  hyper- 
trophy, inducement  and  control  of  mental 
defects  and  diseases;  in  psychology  and 
psychobiology,  especially  for  continuous 
controlled  observation  of  origins,  genetic  re- 
lations, and  values  of  major  forms  and  as- 
pects of  experience  and  response;  in  soci- 
ology, for  experiments  involving  prolonged 
isolation  of  the  individual,  segregation  and 
control  of  social  groups,  analytical  study 
and  measurement  of  the  values  of  social 
stimuli;  in  pedagogy  and  experimental  edu- 
cation, for  radical  analyses  of  motivation, 
modes  of  adaptation,  inhibition;  for  creation 
and  reenforcement  of  behavioral  patterns; 


for  the  creation,  intensification,  or  suppres- 
sion of  interests;  for  the  development  and 
trial  of  new  and  possibly  dangerous  peda- 
gogical procedures;  and  in  hygiene,  where 
extension  of  knowledge  of  the  phenomena 
and  hygiene  of  sex  may  require  experimen- 
tal studies  of  life  history  in  isolation  as  con- 
trasted with  natural  social  environment; 
observation  and  attempted  control  of  the 
sex  impulse  and  its  forms  of  expression, 
continuous  and  comparative  study  of  sexual 
and  other  aspects  of  reproductive  activity 
and  experience  throughout  the  life  history 
of  an  individual. 

For  many  of  the  lines  of  inquiry  illus- 
tratively enumerated  above,  public  opinion, 
investigative  wisdom  and  insight  dictate 
that  the  anthropoid  ape  be  used  initially 
at  least  in  preference  to  man.  In  most  in- 
stances it  is  a  sheer  matter  of  necessity, 
since  human  subjects  cannot  be  used,  but 
in  any  case  use  of  the  anthropoid  subject 
will  cost  far  less  in  dollars,  labor,  anxiety, 
risk  of  social  censure  or  legal  infringement. 

Arguments  from  observational  values  as 
contrasted  with  those  from  availability  and 
controllability  are  typified  by  the  following. 
The  anthropoid  subject  is  highly  and  pe- 
culiarly useful  for  (i)  trial  and  develop- 
ment of  investigative  techniques  which  may 
later  be  rendered  applicable  in  the  study  of 
man;  (2)  tentative  formulation  of  problems 
and  their  refinement  or  reformulation  in  the 
light  of  exploratory  investigations — the 
whole  procedure  being  viewed  as  prelimi- 
nary to  definite  attack  on  specific  problems 
which  seem  as  important  for  the  under- 
standing and  control  of  human  life  as  for 
the  anthropoid  ape;  (3)  discovery  of  new 
investigative  leads  and  of  modes  of  direct- 
ing or  controlling  vital  phenomena,  as  for 
instance,  in  the  study  of  behavioral  adap- 
tations, motivation,  and  sexual  expressions 
and  adjustments;  (4)  analysis  of  obser- 
vational findings  and  comparative  study 
thereof  for  the  discovery  of  characteristics, 
genetic  relations,  developmental  and  evolu- 
tionary trends,  and  their  biological  signifi- 
cance. 

Convincing  though  arguments  from  avail- 
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abilitv,  controllability,  and  distinctive  ob- 
servational values  of  anthropoid  ape  versus 
man  may  appear,  the  immediate  service- 
ability of  anthropoid  research  to  human 
psychobiology  and  social  biology  depends 
in  large  measure  on  the  degree  of  relation- 
ship between  ape  and  man.  Therefore  the 
appropriateness  of  the  question:  Is  the  an- 
thropoid ape  the  natural  and  logical  sub- 
stitute for  the  human  subject  in  psychobio- 
logical  and  related  inquiries,  or  might  one 
better  choose  some  more  readily  available 
and  easily  controllable  infrahuman  subject, 
such  as  the  dog,  cat,  guinea  pig,  or  rat?  The 
answer  is  supplied  by  well-attested  fact,  for 
structurally,  physiologically,  and  psycho- 
logically, orang-outan,  chimpanzee,  and  go- 
rilla much  more  closely  resemble  man  than 
does  any  other  existing  animal.  Conse- 
quently these  creatures  must  inevitably  be- 
come the  preferred  substitutes  for  human 
subjects  in  investigations  which  may  not  be 
carried  on  with  the  latter  and  which  have  as 
objectives  the  extension  of  knowledge  and 
control  of  human  life. 

To  summarize  the  arguments  for  an  af- 
firmative answer  to  the  question.  Why  an- 
thropoid research?  the  anthropoid  ape  is  the 
natural  and  desirable  substitute  for  man  in 
many  types  of  investigation  at  this  time  and 
in  our  civilization  because  of  (i)  superior 
availability  and  controllability;  (2)  su- 
perior resemblance  to  man  structurally, 
functionally,  and  experientially ;  and  (3) 
consequent  peculiar  values  of  methodologi- 
cal, factual,  inferential,  and  theoretical  dis- 
coveries and  formulations  in  anthropoid 
research. 

Promise  and  prospect  of  increasingly 
rapid  and  effective  extensions  of  anthropoid 
research  appear  also  in  the  growing  realiza- 
tion that  modern  insights,  techniques,  and 
material  resources  render  practicable  today 
undertakings  which  previously  seemed  im- 
possible, and  offer  alluring  possibilities  of 
scientific  achievement  and  human  service. 
In  the  past,  knowledge  of  anthropoid  life 
has  grow^n  haltingly,  irregularly,  uncer- 
tainly because  by  fragmentary,  unverified, 
and  often  unverifiable  observations.  Be- 


cause of  adverse  conditions  investigations 
have  been  relatively  unsatisfactory:  wit- 
ness, attempted  contributions  to  knowledge 
of  courtship,  mating,  and  other  important 
aspects  of  the  reproductive  cycle,  of  life 
history,  rate  and  conditions  of  growth,  mode 
of  life,  hereditary  and  acquired  modes  of 
response.  In  the  aggregate,  a  vast  deal  of 
work  has  been  done  on  these  subjects.  The 
expenditure  of  labor  has  been  enormous, 
the  risk  of  human  life  considerable;  yet  the 
harvest  of  fact  has  been  relatively  slight. 
Obviously  many  things  have  been  done 
poorly,  although  at  great  pains,  which  un- 
der carefully  planned  and  appropriate  con- 
ditions might  have  been  done  well.  This 
assertion  demands  and  deserves  examina- 
tion. 

In  the  past,  almost  without  exception, 
contributions  to  anthropoid  life  history, 
growth,  and  development  have  been  made 
by  those  who  as  hunters,  collectors,  natu- 
ralists, experimentalists,  morphologists, 
taxonomists,  in  field,  museum,  or  labora- 
tory, chanced  to  have  opportunity  to  ob- 
serve one  or  another  specimen  of  ape  whose 
pedigree,  age,  and  previous  history  were 
unknown.  As  one  reflects  on  the  situation  it 
appears  first  incredible,  then  ludicrous,  that 
as  professional  scientists  we  should  de- 
pend upon  accident  instead  of  intelligently 
planned  and  prearranged  conditions  for  the 
extension  of  knowledge  and  the  solution  of 
significant  problems.  What,  by  contrast, 
should  and  well  might  be  the  conditions  for 
study  of  such  aspects  of  anthropoid  life  as 
we  have  mentioned  illustratively?  The  an- 
swer is  almost  too  obvious  for  statement. 
As  has  long  been  true  for  every  other  sort 
of  systematic  and  highly  developed  form  of 
biological  inquiry,  the  anthropoid  subjects 
should  be  bred  under  carefully  prearranged 
and  controlled  conditions  so  that  all  essen- 
tial facts  concerning  the  individual  would 
be  matters  of  record  instead  of  surmise, 
guess,  or  estimate.  Both  organism  and  en- 
vironment  should  be  observed,  described, 
controlled  in  accordance  with  the  require- 
ments of  the  problems  whose  solution  is 
sought.  In  a  word,  for  accidental  oppor- 
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tunity,  prearranged  and  controlled  condi- 
tions should  be  substituted. 

Because  the  inexcusable  inefficiency  and 
inadequacy  of  early  and  still  existent 
methods  of  studying  anthropoid  life,  and 
indeed  also  of  using  apes  for  varied  experi- 
mental inquiries,  have  become  matters  of 
attention,  critical  comment,  even  of  ridi- 
cule, the  improvement  of  the  status  of  re- 
search is  assured.  Steadily  improving  facili- 
ties for  work  and  increase  of  interest  in 
publications  presage  radical  changes  in  an- 
thropoid research  and  in  our  knowledge  of 
anthropoid  life. 

FORWARD  march! 
Our  survey  of  present  knowledge  of  the  life 
of  the  anthropoid  apes  and  of  possibilities 
and  probabilities  of  extension  is  finished. 
Carefully  using  historical  contributions  to 
method,  fact,  insight,  and  interpretation  as 
stepping-stones  to  progress,  we  may  now 
more  confidently  go  forward  to  the  conquest 


of  new  realms  of  fact  and  the  solution  of 
novel  problems.  This  volume,  projected  as 
preparation  for  anthropoid  research,  stands 
also  as  historical  introduction  to  a  train  of 
papers,  monographs,  and  books  on  phases 
of  anthropoid  life  and  on  solution  of  biologi- 
cal problems  in  terms  of  that  life  which  will 
increase  with  years.  If  it  serves  to  inform 
the  layman  authoritatively  and  acceptably, 
to  conserve  the  time  of  the  investigator,  to 
improve  historical  perspective,  to  increase 
respect  for  those  who  effectively  use  and 
generously  acknowledge  the  contributions 
of  their  predecessors,  to  suggest  problems, 
to  reveal  important  opportunities  for  verify- 
ing or  supplementing  knowledge,  to  encour- 
age and  inspire  more  determined,  enthusias- 
tic, objective,  and  efficient  study  and  use  of 
the  anthropoid  apes  for  the  enlightenment 
of  mankind  and  the  improvement  of  his  lot, 
our  regrets  for  the  hours  which  have  been 
lost  to  research  will  have  been  dissipated 
and  our  labors  abundantly  rewarded. 
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in  gorilla  433,  434,  442 

and  polygamy,  in  anthropoid  apes,  compared 
542 

in  primates  567 
Montane,  on  chimpanzee,  parturition  in  263 
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in  gibbon  96 

in  gorilla  473,  474,  501 
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of  orang-outan  135 
Pare  National  Albert,  of  Belgian  Congo,  and  Go- 
rilla beringei  587 
Parental  instruction,  in  primates,  compared  574 
relations,  in  anthropoids  136 
in  chimpanzee  271,  296 
in  gibbon  60 
in  gorilla  446,  447 
in  orang-outan  142,  143 
in  primates  567 
sympathetic  450 
Parturition,  in  chimpanzee,  exhaustion  following 
269 

in  gorilla  445 

in  orang-outan  143,  144 
Paschen,  on  chimpanzee,  chest  beating  in  217 
Passemard,  on  chimpanzee,  cooperation  252,  371 

intercommunication  308 
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Size,  and  appearance  of  primates  562 

and  build,  anthropoid  apes,  compared  530,  552 
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independence,  acquired  by  primates  568 

in  captive  gorilla  439 
institutions,  among  primates  567 
life  of  chimpanzee,  extraordinary  importance  of 

study  255 
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used  by  orang-outan  182,  190 
Stiles,  on  terminology  for  anthropoid  apes  205 
Stimuli,  social,  value  of  for  orang-outan  140 
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Structure,  of  anthropoid  apes,  compared  529  ff., 

552 

general  references  43 
of  ape  and  man  6 

as  known  to  Galen  6 
in  primates,  comparison  of  562 

of  brain  versus  behavior  479  ff. 
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of  orang-outan  135,  148 
of  siamang  64 
See  also  Domestication 
Tarsioidea,  behavioral  characters  of  571 
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